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Yes—and there’s trouble and plenty of it in your plant when the 


solvents you are using vary in uniformity from one shipment to 
another. For if there’s one thing you’ve got to have in a solvent, 


it is uniformity. 
Lack of uniformity, however, is one headache you can easily 
avoid. How? With SKELLYSOLVE. Uniformity in SKELLY- 


SOLVE is assured by the Skelly method of refining it. Scientific, 
instrumented control of the process eliminates human error. 


There is a type of SKELLYSOLVE that will meet your specific 
requirements. Shipment of that type you receive next week, or 
next summer, or next year, will have the characteristics identical 
with those of the SKELLYSOLVE you get today. 








SKELLYSOLVE 
for the Extraction Method in the 
SOYBEAN INDUSTRY 


The Skellysolve especially refined 
for the extraction of soybean oil 
not only gets more oil from each 
bushel of soybeans but, also, the 
extraction process is more favor- 
able to the retention of nutritional 
properties of soybean meal. Skelly- 
solve has the correct boiling range; 
isfreefrom greasy residues, foreign 
tastes and odors. These qualities 
are essential to the success of the 
more efficient extraction method. 














SKELLYSOL 


SOLVENTS DIVISION, SKELLY OIL CO. 
SKELLY BLDG., KANSAS CITY, MO. 
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BROKERS 


GUILLORY SALES CO. 





OIL and MEAL 
SOYBEAN and COTTONSEED 





Cotton Exchange Bldg. 
Phones L. D. 451 - 452 








What are 
NU-SEME BAGS ? 


THE TOP. QUALITY 


of USED BURLAP and COTTON BAGS! 

Selected and Processed by WESTERN. 
: Each bag is turned inside- 

out and the rough seam is 
neatly covered with our 
exclusive, patented 


NU-SEME 


thus re-inforcing the 
old seam. 


PRINTED with YOUR BRAND 








If Desired 


You can reduce your sacking costs by using 
Nu-Seme Bags instead of New Bags. 


You can save even more by using 
“Western-Processed” Plain Reversed Bags. 


SEND FOR SAMPLES 


WESTERN 
BURLAP BAG CO. 
1101 W. 38th St. CHICAGO 9 


Established 1908 
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+ ow a wholesome 


American farm 
product won favor 
against heavy odds ! 


A half century ago, margarine may just have 
been “‘oleo” to a lot of folks, but today it is a 
wholesome, good-tasting energy food enjoyed 
daily by millions upon millions of Americans. 


Modern margarine did not attain its impor- 
tant position in the food field the easy way. The 
margarine industry has, for several decades, 
fought an uphill battle against prejudice, anti- 
quated laws and burdensome taxation. It also 
has succeeded in developing a product univer- 
sally recognized for the high quality of its 
ingredients, for fioteworthy flavor and nutri- 
tion, and for rigid sanitary controls under which 
it is manufactured. 


It is on this “bedrock” of merit that margarine 
has firmly established its place as an indispen- 
sable food in the American diet. Margarine has 
legions of friends who depend on it now, and 
will continue to depend on it in the future, as 
an economical source of nutritive food values. 


To promote a fuller public understanding of 
the value and usefulness of margarine and to 
champion the cause of fair and equitable legisla- 
tion for this fine, wholesome American food, The 
National Association of Margarine Manufacturers 
was formed. 4nd, because the soybean industry 
is contributing, in ever-increasing quantities, a 
highly refined vegetable oil that is one of marga- 
rine’s principal ingredients, we take this means 
of acquainting you with the objectives of our 
association and the future outlook for margarine. 






THE NATIONAL ASSOCIATION 


OF MARGARINE MANUFACTURERS 


Munsey Building ...Washington 4, D.C. 
























TO THE AMERICAN SOYBEAN ASSOCIATION 


Today .. . the soybean industry ranks among the great and essential in- 
dustries of the nation. It has done a vital wartime job. It will have an 
even greater responsibility toward the well-being and economic advance- 
ment of the entire post-war world. 


The American Soybean Association ... has played a prominent part in 
the spectacular development of the soybean industry in all of its phases. 
The work of this Association has just begun . . . and its 25 year history 
is a prophecy of the extent and importance of its future achievements. 


The Honeymead Products Company is proud to be listed among 
the membership of The American Soybean Association 
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A Greater Demand for Soybeans and 
High Prices for Soy bean Growers. 


Butlers | 


| YEGETARIAN’N & 


» CHOPS 











Butler's Soya Butter 


was developed to meet the specific need of 


those who have allergic reactions to dairy 


products and for those who wish to maintain 


a strictly vegetarian diet. 


Only BUTLER’S SOYA BUTTER can fill the 


above specific need. 


CEDAR LAKE, MICH. 





BUTLER’S SOYA BUTTER is available only to Health Food Stores and other out- 
lets catering to those whose diet requires specialty foods. 


BUTLER FOOD PRODUCTS 
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W. J. Morse with some of the many food 
products that can be made from the soybean. 


By MARY BURR PIETERS 


RASSES and legumes, their improvement, development 

and utilization are the primary interests of the Divis- 

ion of Forage Crops and Diseases. Any grass or any 

legume that offers promise anywhere in this country 
is studied and considered and out of this study and consider- 
ation has come some most extraordinary results; results that 
have enriched a nation and an agriculture. We have some 
favorite stories of our accomplishments that we like to tell. 
For example we like to tell our story of soybeans and of the 
man who did the job — a job that enriched the nation by 
well over half a billion dollars in 1942. 


Soybeans were first mentioned in American literature by 
Mease in 1804 who writes, “The soybean bears the climate 
of Pennsylvania very well. The bean ought to be cultivated.” 
But the first real impetus that the crop got in the United 
States was not until over a hundred years later when a man 


of great vision and drive — the late Charles V. Piper, then 
in charge of the division, saw the possibilities and needs for 


the soybean in this country. He went further — he knew 
the man to promote the crop, picked him and put him to work. 
That was in 1907. The man was and is William J. Morse. 
Morse, just out of Cornell, had the enthusiasm and adaptabil- 
ity of youth and Piper spurred him on. Dr. Piper died in 
1926 and then Morse was on his own. Being “on one’s own” 
in the Division of Forage Crops and Diseases has special 
meaning. The men who have directed the affairs of this 
division have happily been endowed with a fine sense of under- 
standing and a gift for cooperation and have extended to each 
man under their supervision an opportunity to go the limit 
on any piece of work he had undertaken. Morse took full 
advantage of this opportunity and what he has done with 
soybeans between 1926 and 1943 sounds much more like fiction 
than hard facts, facts that are being translated with telling 
effects toward feeding a nation and winning a war. 
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Bill Morse-- 
Soybean Daddy 


@ Dr. W. J. Morse has been called the daddy 
And 


rightly, for he more than any other man living 


of soybean growing in the United States. 


is responsible for the tremendous soybean in- 
dustry. The author is an employee in the Division 


of Forage Crops and Diseases at Beltsville, Md. 


Morse put every other scientific consideration and ambition 
and every other hobby out of his mind and fixed his gaze 
on soybeans. He studied, he traveled, he toiled, he exper- 
imented — he exhorted — and the result of all of this single- 
ness of purpose and devotion surely borders on the fantastic. 
A crop that had been the mainstay of Oriental peoples for 
centuries got its roots deep into the good soil of the Cornbelt 
and the not-so-good soil of the Cottonbelt states and liked it. 


Not all varieties liked all locations nor suited all needs. 
Morse went back to Manchuria, China, to Japan, or wherever 
he thought what he wanted was to 
be found, brought it back, set to 
work studying and developing and 
pretty soon just what was needed 
for a given location or need was 
available. The conditions under 
which this crop will grow and the 
uses to which it may be put have 
reached astronomical figures and 
its potentialities have not yet been 
exhausted, not by a long way. It 
supplies good and abundant food 
for all sorts of livestock, and being 
a legume it adds nitrogen to the 
soil; its seed is abundantly and in- 
expensively produced and _ yields 
high quality oil; it is a component 
of almost all of the new industrial 
plastic products; it is an admixture 
of many foods and an ally to the 
nation’s health. At Urbana, II]., a Regional Soybean Laboratory 
has been established as a center for soybean improvement and 
production in this country with Mr. Morse as project leader. 


Dr. C. V. PIPER—He push- 
ed Morse into Soybeans. 


Modest and retiring, but sure and right as rain Morse goes 
right on digging deep into his experience and resources, pulling 
new rabbits out of his hat with each new product placed o1 
the market, with each new record rolled up. He is th 
author with Dr. Piper of The Soybean, published by McGraw 
Hill in 1923, and of many Department of Agriculture bulletin- 
and scientific papers. He was the president of the America: 
Soybean Association in 1924. 


EDITOR’S NOTE.—Dr. Morse might be called the daddys 
of the American Soybean Association as well as of the soybea! 
in America, since our organization has probably leaned o: 
him more than any other man through the years. He has al 
ways been a guiding light and has missed few, if any meet 


ings. It is doubtful if anyone else can equal this record. 
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Here is the Fouts family. 





Soyland Saga 


From left to right, Taylor, Pauline, Mrs. Fouts, and Mary Margaret. 


The author says the wedding of himself and Mrs. Fouts was postponed for soybean threshing. 


the soybean was first introduced in 

our country in 1804, about a cen- 

tury before any notable attempt 
was made in the great Cornbelt to adopt 
it as a worthwhile farm crop. 


About the turn of the century the U. S. 
Department of Agriculture, being aware 
of the potential worth of a seed-bearing 
legume, began to distribute soya seeds to 
farmers for experimental purposes. Some 
seeds fell on fertile soil, such as the hands 
of Isaac Smith (Soybean Smith), of War- 
ren, Ind. He talked and wrote about them, 
and his experience and observations were 
“good news” to many farmers confronted 
with clover problems, and more efficient 
rations for their livestock. All glory to 
this man of the late nineties. 


About 1896 or 1898 my father was recip- 
ient of free seeds from the U.S.D.A. These 
included two varieties of cowpeas and two 
varieties of soybeans. These were drilled 
across a cornfield, one row each, and at- 
tracted considerable attention by the end 
of the season, particularly the soybeans be- 
cause of their erect growth and promising 
seed production. A lasting impression was 
made upon the lad who resolved to do 
something about them when the school 
years were over. Doubtless much seed fell 
on other fertile soil and may have aroused 
sufficient interest to start a soybean nucleus 
in many parts of the Cornbelt. 

It was during Purdue years that this 
dreamer became convinced that the whole 
Cornbelt needed soybeans and would like 
them for keeps. So in the spring of 1904 
seed was collected from the Indiana Ex- 
periment Station and Soybean Smith, 
enoush to plant 4 acres, 1 acre each of 
Ogemaw, Ito San, Early Brown and Holly- 
brook. The seed-bed was too fine, the seed 
was drilled too deep, rains were heavy. 
Lesson No. 1 was almost a knockout. For- 
tunately a few spots came through and 
proved their worth by a splendid growth. 
I mowed with a scythe and doodled, flailed 
out the precious seed on the barn floor, and 
Prepared it for another trial in 1905. More 
Soys each year and by 1907 the varieties 
were ito San and Hollybrook. 

Incidentally, Mrs. Fouts was obliged to 
Postpone her wedding day until those soy- 
€ans were threshed. We finally set Octo- 
er 24 as being amply late, but I just fin- 


A CCORDING to Dr. W. J. Morse, 
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ished threshing at noon that very day. We 
were married at 3 p. m. and were off for the 
long-planned honeymoon. 


So 1907 was an eventful year for three 
reasons: (1) our father completed his ca- 
reer, a true, typical pioneer of 80 years, 
prosperous and honored; (2) I had 200 
bushels of seed beans, a unique posses- 
sion; and (3) I had a companion for a 
home, a true helpmate indeed. 


By 1908 we ventured drilling soybeans 
with the corn, so that our western lambs 
to be purchased in September would have 
a more balanced ration. My two older 
brothers took readily to this plan and 
thereafter grew soybeans as a habit. 


DEMAND 
FOR SEED 


Our seedstock seemed in demand due 
to more publicity by the agricultural press 
and county agents. Answering questions 
about kinds, planting, inoculation, cultiva- 
tion, harvesting and that headache, thresh- 
ing, required lots of time, so that well pre- 
pared circulars were needed. Plenty of 
midnight oil was burned. 


A soybean day in September 1910 was 
sponsored by the Purdue agricultural ex- 
tension department and our county agent, 
and proved quite a help in creating inter- 
est in the crop. Report of this demonstra- 
tion reached Illinois, and a few days later 
in drove two “suckers’”—Chas. L. Meharry 
and Wm. Riegel, all the way from Tolono. 
They came in a new, open-top Buick road- 
ster, with the cute single seat high up 
behind. I was interested in this car (al- 
though a new Ford was peeping out of the 
shed door) and they were intensely inter- 
ested in soybeans. So we talked and walk- 
ed and thus began the friendship that was 
to be mutually helpful through all the 
years. I think their visit in 1910 inspired 
the marvelous development of soybean pro- 
duction in Illinois. 


Understand that the interest in soybeans 
all these years was for the farm—a seed 
and feed proposition. Our standard rota- 
tion was corn with soybeans, soybeans, 
wheat or oats, and clovers—a legume in 
the field every year. Commercial and in- 
dustrial uses were frequently mentioned 
but neither volume of seed nor processing 
plants were as yet on sufficient basis. The 
price ranged for many years around $2.00 






By TAYLOR FOUTS 


Camden, Ind. 


@ Taylor Fouts was growing 
First 
meeting of A. S. A. was held on 


soybeans 40 years ago. 


his farm, Soyland, and he serv- 
ed as president in 1920 and 
1928. He gives an account of 
his experiences with the crop. 


to $2.50 per bushel due to the big gamble 
in germination and seasonal demand, and 
the crude tools of production. By 1917 
war prices began to show and up to $3.00 
was a going price. In 1918 it was around 
$5.00 and I believe 1919 probably reached 
the peak at $6.00 to $8.00 a bushel. At 
the end of that period we were offered 
$10.00 per bushel so we scoured the com- 
munity for remnants from seeding and 


shipped 30 bushels for $300.00. 


FIRST 
ELEVATOR 

An old pioneer type elevator was pur- 
chased at Camden about 1914, remodeled 
and equipped with recleaning and grading 
mill and elevators for preparing and stor- 
age of our seed beans. This was perhaps 
the first soybean elevator devoted exclus- 
ively to the handling and shipping of soy- 
beans in the U. S. 


Another soybean day was held at Fouts 
Bros. Farms in 1916—more acres, varieties 
and experiences, and more folks to see 
and talk. By this time there were regional 
meetings of this kind and interest was 
quite general. The name Soyland was 
adopted for the farm in 1918 and seemed 
to fit. 


Thus with the general popularity of 
soybeans throughout all the Midwest states 
it seemed an opportune time in 1920 to 
stage a Cornbelt soybean conference. This 
was sponsored by Purdue’s agricultural 
staff with county agents cooperating, and 
also ably assisted by the agronomy depart- 
ments of the adjoining states and the U. S. 
Department of Agriculture crop specialist. 
It was deemed best to stage the meeting 
on some farm with a background of soy- 
bean experience and a going demonstra- 
tion of how to grow and utilize the crop. 
Soyland about filled the bill. We respond- 
ed for the occasion by seeding a number 
of variety plots. We grew 150 acres de- 
signed for seed and hay, and planted soy- 
beans in over 200 acres of our corn. It 
was a favorable year and the demonstra- 
tions showed well. By the “Day” we had 
hay plots showing how and why. In the 
corn-bean field we had a sample load of 
black-faced lambs browsing on the luxur- 
ious soy-leaves, and how they liked their 
new home. The gaps in the fence were 
opened so the shotes roamed at leisure 
in the “paradise soon to be.” Several 
neighbors also had excellent fields of soy- 
beans. 


Yes, “Soyland” was all set for Septem- 
ber 3, 1920, and the weather man was 
kind indeed, for you notice it was cool 
enough to wear our coats. The soybeaners 
came from all the Midwest states and the 
U. S. D. A.—and some stragglers with 
pencils—over 1,000 of them. Inspection 
of the various fields was made during the 
forenoon. 


At noon they all lined up for the cafe- 
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teria lunch that the Presbyterian Ladies 
Aid had so well planned. There were 
sandwiches galore, soybean salads, coffee 
and a sumptuous layout of pies. The soy- 
beaners all crunched the roasted and salt- 
ed soybeans as though they were a rare 
treat. Soybeans were even set to music 
that day, when a quartet of local growers 
sang avery appropriately worded song, 
“Growing Soybeans to Get Along.” 


It seemed an opportune time to form a 
definite organization. At that time the 
name, “National Soybean Growers Asso- 
ciation,” was appropriate, and that name 
was agreed upon. However, in a short 
time the industrial aspects of the poten- 
tial crop indicated a more comprehensive 
name, and the American Soybean Associa- 
tion was adopted and has been most satis- 
factory. 


The honor of being its first president 
was kindly bestowed upon the host of this 
first national field day, and its secretary 
was the late Chas. L. Meharry, par excel- 
lence. It was unanimously agreed that a 
soybean field day be held each year as a 
vital activity of the Association. 


Now, the story of soybeans in America 
may be likened to a stream of water. Its 
springs of joy and beneficence so long ob- 
scured could no Jonger be held back by 
doubts and fears, prejudice nor competi- 
tion, and simply must burst forth to flow 
down into the rich valley of appreciation 
and opportunity. Our gratitude goes to 
all who have attended and _ straightened 
the course of this little streamlet, to those 
who have brushed aside some of the ob- 
stacles and boosted its flow into broader 
fields of service. The inoculation labor- 
atories, plant breeders and investigators, 
agronomists, research laboratories, and the 
agricultural press have all been tributaries 
that have increased the flow and volume 


of this marvelous product to mankind. ~ 


Thus the little streamlet is now a formid- 
able river surging with its possibilities for 
both agriculture and industry, and is des- 
tined to greatly affect the prosperity and 
welfare of our nation. 


—sbhd— 


SOYBEANS 


By TAYLOR FOUTS 


First pub. in Vol. II of the Association’s Proceedings. 


Soybeans! Soybeans! You're like a Musical 
Band 

To the Farmer who's tuned for the ‘Best on 
his land.” 

Microbic Composers, on the millionth wave 
length, 

Sing “‘love’’ to the Rootlets as they're revel- 
ing in strength. 

The Chlorophyll hums in the rays of ‘‘Ole 
Sol,’’ 

And frosts, rains and winds are a ‘’medley 
with Soys.”’ 

The ‘‘Pop o’ the Pods’’ is Jazz to the Pigs— 

Puts pep in the Porkers—they grunt and 
grow big. 

The ‘‘Rustle o’ Leaves’ to the Lamb is sublime, 

He waltzes right up in full zest and on time. 

The harvests of hay, pastures and seed-time 

Give enchantment to tune and thrill to the 
chime. 

The Kiddies they hop to the ‘‘Jingle 0’ Coin’’ 

That Daddy rakes in while Soy Music's a 
goin’. 

Oh! Soybeans! Soybeans! You're a sym- 
phony grand 

To the Farmer who’s tuned for the ‘‘Best on 
his Land." 


” 
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Its 
F'un to Remember 


@ The author, now a farm manager, was formerly a 
member of the faculty at Purdue University. He was oxve 
of the starting spirits of A. S. A. and served as its secre- 
tary for the first four years. Here are his recollections of 


the first meeting. 


By W. A. OSTRANDER 


LaFayette, Ind. 


HE TWENTY-FIVE years didn’t 

| take long to pass. Soybean history 

years always roll along quickly. 

The American Soybean  Associa- 

tion grew out of the soybean campaign 

that was started in 1920 in Indiana because 

we needed a larger acreage of legumes in 

the cornbelt rotation. Clover was failing 

us possibly because of soil acidity, its bi- 

ennial growth, or things we didn’t know 

anything about. Soybeans looked like an 
answer. 

It took a lot of tall stories about the 
value of soybeans to get the ball rolling. 
Some of these stories were based on solid 
facts, some on put together facts and some 
on just wishful thinking. It was a strange 
fact though after telling all of these stories 
so many times, wild as some of them were, 
we believed them ourselves. And what 
has surprised us as much as anything is 
the fact that most of the stories have come 
true with still wilder ones added to the 
lot. That is the way with soybeans—start 
them out and they go places themselves. 

It was in the fall of 1920 that we in 
Indiana decided to have a sort of statewide 
get-to-gether to see where we stood on the 
soybean situation, appraise what we had 
and outline where we were going. We had 
had county soybean field meetings over 
the entire state and it seemed right that 
we hold a big get-together to finish it up. 
As we worked out the plan for this meet- 


ing it occurred to us that a good neighbor 
policy would be to invite the growers and 
experiment station men from our surround- 
ing states to join us. Start it off with a 
bang. So out of that which started to be 
a state meeting was a Cornbelt meeting and 
out of it the American Soybean Associa- 
tion. All this on the Fouts Bros. farms 
near Camden, Ind. Our idea was to take 
the soybeans to the farmer and the farmer 
to the fields of soybeans in his county. Con- 
version on the ground. 

The response to this meeting was away 
above what A. L. Hodgson, County Agricul- 
tural Agent of Carroll County, and I had 
any reason to expect. Illinois, Ohio, Michi- 
gan, Wisconsin and Kentucky sent grow- 
ers, county agents and men from the exper- 
iment stations. Over a thousand came. We 
fed them well. The start was made. 

All speeches were limited to 3 minutes; 
it shut off some of the long-winded folks 
but it gave all a chance. 

G. I. Christie reported for Indiana. He 
said we had 200,000 acres and thought 
he had the record stopped and I guess it 
was for the day. No one dared go higher, 
but this year it is just 10 times that 
amount, 2 million acres. In those days 
we counted every acre that had a bean 
on it, in the corn, for hay and for seed. 

W. L. Burlison of Illinois said there 
were 25,000 acres in his state and more 
in sight. He was right. Last year they 
had 4 million acres. 

George Briggs was modest in reporting 
4,000 acres for Wisconsin and he still is 





Birthplace of A. S. A. 


The three Fouts brothers, from left to right, Taylor, Finis and 
Noah, at Soyland during the first meeting September 1, 1920. 
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modest for they had 115,000 acres there 
last year. 
Wallace Hanger of Ohio surmised that 


Ohio had 15,000 acres and there the acre- 
age is now 1,500,000. 


Iowa reported 50,000 acres and now has 
2,200,000 and still going strong. 

C. R. McGee of Michigan said they were 
just getting going with 5,000 acres but 
they now have 150,000 acres. 


VIGHTY 
PROUD 


There were no government estimates on 
soybeans in those days so we each could 
tell our own story and it had to stick. 
They were not bashful reports either. Each 
state discounted the other’s report about 
the same percentage so we all came out 
about the same. Harry O’Brien came over 
and wrote the meeting up for the Country 
Gentleman. We were mighty proud. 

After visiting the soybean fields on the 
three Fouts Bros. farms, eating soybeans 
and talking our heads off and making 
many new friends, it was decided to hold 
a winter meeting at the time of the Inter- 
national Hay & Grain Show at Chicago, to 
keep the iron hot and to carry on. The 
first meeting was held on the bridge con- 
necting the two exhibit rooms as we were 
not considered important or big enough to 
rate a room. Each year our numbers grew 
until we had to have the largest room they 
had. At these winter meetings we hashed 
over the latest soybean findings, worked 
on standards for the grading of the crop, 
talked over certification rules and always 
as a final job selected the state in which 
was to be held the summer meeting. Each 
year it was to be a different state. 

Our first big problems were better vari- 





eties, methods of harvesting, and the util- 
ization of the crop. 

Just by a lucky break we brought the 
Manchu down from Michigan and this was 
our first unintentional success, a bean that 
was a “natural” for the Cornbelt at that 
time. It did well most everywhere for 
hay or grain and did not shatter as did 
those we had. We were growing largely 
the old so-called Hollybrook (the Asso- 
ciation changed its name to the Midwest) 
and the Ito San was our early variety. 


Our big headache was the harvesting of 
the crop. Any old way was the order of 
the day and the results were cracked beans, 
poor quality and a lot of work. A com- 
bine seemed to be the answer. A lot of 
wild tales and funny experiences could be 
told about the efforts of the following 5 or 
6 years along this line. It was a free-for- 
all race and the devil did get a lot of 
the hindermost. It looks funny now but it 
wasn’t so laughable then for we were all 
in dead earnest, we needed this combine 
so badly. It all worked out in due time, 
thanks to the cooperation of the several 
implement manufacturing companies. 


Then came the utilization of the crop. 
Up to 1920 we had been using all soy- 
beans produced in the Cornbelt for seed, 
for hay, hogging off and seed again. It 
was not a grain crop yet. We went to 
the oil extraction companies and they said 
sure we will put in additional machinery 
to take care of them as soon as you have 
the quantity to make it worth while. Back 
to the farmers we went but they came right 
back and said sure we will put in more 
acreage and glad to as soon as we are 
certain we can get rid of the crop at a 
fair price. So—there we were. It is too 
long a tale to tell all that came and went 
until the oil plant at Chicago Heights was 
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1,000 at First Meeting 


Views of the Soyland meeting. Speakers were limited to 3 minutes which shut 
eff long-winded folks but gave all a chance. Many view the soybean fields. 


Attendance was far beyond that expected, with representatives from many states. 

















a 


SEPTEMBER, 1944 











taking all beans offered. It was the old 
hydraulic system and it worked fairly well. 
The late Russel East and I got the corn 
starch plant at Edinboro, Ind., to try some 
beans through their Anderson Expellers. It 
worked. It wasn’t long then before Bioom- 
ington, Monticello and Taylorville, Ill., had 
plants and that chapter was ended. 

It had not been hard to sell the idea to 
our farmers that they were wise to grow 
their own protein feed. That was a natural. 
When we fed the soybeans alone as a sup- 
plement the oil in the beans gave us soft 
pork and that was a black eye for a few 
years but now that, too, has been elimin- 
ated. 

Where we fell down the worst, as I see 
it now, was that we did not stress the hu- 
man food side stronger. We talked about 
it enough but got nowhere. The principal 
reason, I believe, was in our shortsighted- 
ness in not dropping the word “bean” and 
using just the word “soy.” Let’s give away 
half of the name after we work on the 
grain and open up the road to unlimited 
food uses of this best of all protein grains 
raised on our farms. 


MANY STILL 
WITH US 


One of the fine things as we look back 
over the past 25 years is that so many of 
the boys that were with us at that first 
meeting are still going strong for soys. 
I don’t believe the old mainspring, W. J. 
Morse of the U. S. Department of Agri- 
culture, has missed a single meeting, at 
least not of his own volition. Probably 
the ones we miss most are the two Fouts 
Bros., Noah and Finis, Charles Meharry 
and Dean J. H. Skinner. They were al- 
ways on hand. You can not meet Bur- 
lison, Hackleman or Bill Riegel of Illinois 
without talking soybeans. George Briggs 
of Wisconsin is still his old soybean story 
self. 

Helms of Missouri, McGee of Michigan 
and Hanger of Ohio still talk of that first 
meeting under the trees on the Fouts 
farm. Hughes of Iowa is as strong as ever 
for the beans and Christie, while he has 
been gone to Canada, this some time, can 
still tell a tall soybean story. Our own 
A. T. Wiancko here in Indiana, who guid- 
ed us so well from behind the scenes, is 
still the active pusher for soys that he 
always was. 

We have been making soybean history 
in the Association for the past 25 years. If 
we can go on as much farther in the next 
25 years—soybean history will have been 
made. 

—sbhd— 


LINSEED 
MEAL SHORT 


Iowa farmers accustomed to feeding lin- 
seed oil meal to livestock should plan on 
a 50 percent reduction in linseed meal 
supplies this fall and winter, according to 
a survey of feed supplies released by the 
Feed Institute of Iowa, at Des Moines. 

Livestock feeders can, however, substi- 
tute soybean oil meal in making up for 
the linseed meal shortage, the Institute re- 
port said. “Soybean crushing facilities 
have been increased substantially, indica- 
ting that at least 20 percent more bean 
meal will be available to Iowa farmers dur- 
ing the coming season. The protein con- 
tent of soybean meal is actually 14 to 22 
percent higher than linseed meal, and when 
fed with a proper balance of other feed 
elements will give excellent results.” 
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SOME EARLY 
PROCESSORS 


In the early 1920’s so few soybeans were 
harvested for seed that the amount was not 
reported by the U. S. Department of Agri- 
culture. Yet even then the growers were 
scratching their heads over what to do 
with surpluses! 

There could be no real soybean industry 
until the coming of processing plants. 
Without them, growers hesitated to expand 
acreage. But processors waited on a suf- 
ficient volume of soybeans so there would 
be at least a gambler’s chance of profitable 
operations. It took some years to over- 
come this impasse. 

Pioneers often run into extreme difficul- 
ties. Pioneer processors were no excep- 
tion, and all early ventures lost money. 
They had to learn the business from the 
ground up since nobody in America had 
had experience with soybean processing 
at that time. 

Herman Meyer at Seattle, Wash., under- 
took the first known processing of soybeans 
in America. He crushed some Manchurian 
beans with a hydraulic press about 1911. 

On the other side of the country, the 
Elizabeth City Oil & Fertilizer Co., at Eliz- 
abeth City, N. C., processed the first home 
grown soybeans. W. T. Culpeper, manager 
of the firm, conducted a test run on 10,000 
bushels in December 1915, and was so 
satisfied with his results that he is said 
to have offered growers production con- 
tracts in advance in order to insure the 
company a supply of soybeans for contin- 
ued operations. But in 1916 German 
interests took out of the country the entire 
local supply, paying up to $4.50 a bushel! 

First Midwest processing was undertaken 
with expeller equipment designed for 


Top right: the Elizabeth City Oil & Fertilizer 
Co., plant, first to process American grown 
soybeans. Right center: plant of Iowa Mill- 
ing Co., pioneer processor west of the Missis- 
sippi. Lower left: expeller plant of A. E. 
Staley Mfg. Co., built in 1922. Lower 
right: modern plant builf 20 years later. 
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crushing corn germ by the Chicago Heights 
Oil Manufacturing Co., at Chicago Heights, 
Ill., in 1917 or 1918. During the latter 
year the company added two expellers de- 
signed for soybeans. These were used spo- 
radically until the equipment was sold to 
Funk Bros. Seed Co., another early pro- 
cessor of soybeans, in 1923. I. C. Bradley, 
now with Allied Mills, Inc., was in charge. 
He brought in beans from North Carolina, 
and crushed some of the first seed grown 
in Illinois. But he was unable to obtain 
enough beans to keep the plant in contin- 
uous operation. 

The enthusiasm and vision of the late 
\. E. Staley helped the infant industry 
over some of its first difficult hurdles. In 
1922 “at the request of a large number of 
farmers in this community” he built an ex- 
peller plant with an operating capacity of 
500 bushels daily at Decatur, Ill. Price 
paid was 99.75c a bushel. Mr. Staley wrote 
that operations were “unprofitable and very 
discouraging but it is our intention to leave 
the machinery in our plant for another 
year...” The A. E. Staley Mfg. Co. 
has been processing soybeans ever since. 

An early solvent extraction venture was 
undertaken by the Eastern Cotton Oil Co., 
at Norfolk, Va. A Bollman type continu- 
ous extractor with 80 tons daily capacity 
was used on North Carolina soybeans. 
Again the supply proved inadequate. 

So things hitched along. But in 1927 
the “Peoria plan” was evolved when sev- 
eral processing companies contracted in ad- 
vance with Illinois farmers to buy a cool 
million bushels of soybeans at $1.35. Wil- 
fred Shaw of the American Milling Co., at 
Peoria, one of the contracting companies, 
said his company alone offered a potential 
outlet of 5 million bushels, and that the 
country as a whole should absorb upwards 
of 75 millions! The “Peoria plan” was 
an enormous factor in pushing Illinois to 
the front in soybean production. 

First soybeans processed west of the Mis- 
sissippi River were at Cedar Rapids, Iowa, 
by lowa Milling Co., it is claimed. Joe 
Sinaiko and Max Albert, partners in the 
venture, installed the equipment consist- 
ing of two expellers, in the fall of 1927 
and operations began the next spring. Al- 
bert later established the Galesburg Soy 
Products Co., while Sinaiko operated Iowa 
Milling until he sold to Cargill in 1943. 


Part of plant of Eastern Cotton Oil Co., Nor- 
folk, Va., early processor by solvent extraction 
method. At left is Mr. Schuenemann, erection 
engineer, at right, son of W. M. Gregory, 
principal stockholder. Immediately back of 
men is meal grinding house. Boiler plant is 
designated by the smokestack. Tall doghouse 
in rear locates Bollman extractor and _ sol- 
vent still. To left of field of vision is roll 
room, and sfill further left, seed storage. 
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—Champaign, IIl., News-Gazette. 


Four soybean pioneers who attended the Silver Jubilee, three of them from 
Champaign County, Ill., the nation’s leading soybean producing county. 
They are, from left to right: A. E. Burwash, Champaign; W. E. Riegel, Tolono; 
W. J. Morse, Bureau of Plant Industry, Washington, and J. T. Smith, Tolono. 


Pioneers Recognized 


Some pioneers whose work has contributed materially to the rise of the 
soybean in America were given recognition on behalf of the Association by 
J. C. Hackleman, University of Illinois extension agronomist, at the Tuesday 
evening meeting of the Silver Jubilee. They included: 


TAYLOR FOUTS, Camden, Ind., first president of A. S. A. One of the 


most enthusiastic soybean producers and a farmer with vision was Taylor Fouts. 


W. A. OSTRANDER, Lafayette, Ind., first secretary of the Association. 
Then the extension agronomist at Purdue University, he worked very closely 
with Fouts in preparing for the first meeting. 


The late CHAS. L. MEHARRY, Tolono, Ill., truly one of the pioneers 
of both Indiana and Illinois. He grew soybeans as early as 1908, and when 
he announced his intention of growing 19 acres in 
1909, his farm manager, C. H. Oathout, asked, 
“What in the world are you going to do with 
that many acres of soybeans?” Mr. Meharry 
helped pioneer the combine for harvesting soy- 
beans. He assisted with the work of the Asso- 
ciation for years, acting as secretary and as a 
member of the board of directors. He was largely 
responsible for the design of the Association 
emblem. 


FRANK HURRELBRINK, Taylorville, Ill., 
farmer, began growing soybeans in 1904 and has 
grown them ever since. Obtaining seed from the 
University of Illinois, he set out to develop his 
own variety, seeking a bean that would stand 
well, would resist shattering and could be left in 
the corn field until the livestock could harvest the seed from the standing plants. 
This he did. The Hurrelbrink soybean is still grown and in demand. 


DR. W. L. BURLISON, chief of the Agronomy Department of the Uni- 
versity of Illinois, unable to attend the Jubilee because of illness although the 
program was largely of his planning. He has been actively interested in the 
crop since his association with the department. He led a coordinated study at 
Illinois in search of commercial outlets for soy products and had influence 
in obtaining a special federal laboratory for the study of the commercial uses 
of soybeans. 


W. J. MORSE, U.S.D.A. Bureau of Plant Industry agronomist, dean of all 
soybean enthusiasts. The regional soybean laboratories are in no small part the 
result of his unceasing efforts. 





MEHARRY 


G. I. CHRISTIE, former Purdue University agronomist and president of 
American Soybean Association. Now president of Ontario Agricultural College. 


The late F. S. WILKINS, Ames, Iowa, leader of the soybean project at 
Iowa State College until his death in 1936. He picked the Mukden, most widely 
grown of Iowa’s varieties, from the thousands of selections under his super- 
vision. A most enthusiastic soybean scientist. 
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\ ) y ELL over 600 growers and others 
interested in soybeans from the 
most diverse standpoints, from 

17 states, from Canada and even 
one soldier registrant from Iran called 
the Silver Jubilee meeting of the American 

Soybean Association at the University of 

Illinois, September 12-13 probably the most 

successful in the 25-year history of the Asso- 

ciation. 


EDUCATIONAL 
EXHIBITS 

One of the most interesting features was 
the educational exhibits, probably the most 
extensive ever on display at an Association 
convention. The exhibits included soybean 
food, livestock feed, soybean industrial pro- 
ducts, and a University of Illinois display. 
A display of farm machinery was inspected 
during the field trip at the Agronomy South 
farm. 

There were many sincere expressions of 
regret that Dr. W. L. Burlison, head of the 
University’s department of agronomy, who 
was in joint charge of program arrange- 
ments with retiring president, J. E. John- 
son, was unable to be present since he was 
confined to his home recuperating from a 
severe heart attack suffered this summer. 
There was much expressed gratification at 
reports of his recent improvement. An en- 
thusiastic audience beamed a loud round of 
applause to Dr. Burlison at his home over 
Radio Station WLS during the dinner bell 
program which was staged in the auditorium 
during the first day of the meetings. 


Corporal George M. Strayer, editor of 
The Soybean Digest, and secretary of the 
American Soybean Association until he 
entered the armed services last February, 
when he was succeeded by Mrs. Strayer, 
obtained a week’s leave of absence from the 
army and gave the joint secretary’s report 
prepared by himself and his wife. 

Howard L. Roach, Plainfield, Iowa, farm 
manager, was elected president to succeed 
J. E. Johnson, Champaign, IIl., popular re- 
tiring officer who declined renomination. 

Walter McLaughlin, Decatur, IIl., was 
elected vice president. Jeanne M. Strayer, 
Hudson, Iowa, and J. B. Edmondson, Clay- 
ton, Ind., were reelected secretary and 
treasurer respectively. 

Ersel Walley, Fort Wayne, Ind.; John 
Dries, Saukville, Wis.: Jacob Hartz, Stutt- 
gart, Ark.; John Sand, Marcus, Iowa, and 
David G. Wing, Mechanicsburg, Ohio, were 
reelected directors. 

New members to the board were Harry 
A. Plattner, Malta Bend, Mo., and Gilbert 
Smith, Taylorville, Tl. 

On the nominations committee were G. H. 
Banks, Kansas City, Mo., chairman; G. G. 
McIlroy, Irwin, Ohio, and W. J. Morse, 


Washington, D. C. 

The resolutions committee: Kellar Bee- 
son, Lafayette, Ind., chairman; Jacob Hartz, 
Stuttgart, Ark., and David G. Wing, Me- 
chaniesburg, Ohio. 

Convention committees included: 

Local committee on arrangements: W. L. 
Burlison, chairman; F. C. Bauer, Lita J. 
Bane, W. E. Carroll, E. W. Lehmann. 

Subcommittee on industrial exhibits: N. 
P. Noble, chairman; K. J. Maltas, Lyman 
Peck. 

Subcommittee on University exhibit: R. 
F. Fuelleman, chairman; M. D. Appleman, 
J. L.. Cartter. , 

Subcommittee on field trip: G. H. Dung- 
an, chairman: W. M. Bever, C. H. Farnham. 


Report of the Secretary 
1943-1944 Fiscal Year 


This morning I will not attempt to give 
a detailed report on the operations of the 
American Soybean Association during the 
past year. Rather, I will touch on what 
to me are the more important subjects at 
hand. Your former secretary was inducted 
into military service in February, after serv- 
ing the association for 5 months following 
the last convention. Since that time, and as 
a result of action taken by the board of 
directors in granting a military leave to me, 
Mrs. Strayer has served as secretary. This 
report necessarily is a joint report. 

The 1943 crop of soybeans was of good 
to excellent quality and because of that the 
marketing program settled down in an 
orderly fashion, contrasted with the frozen 
beans and the many complications of the 
previous year. Large supplies of Midwest- 
ern soybeans were moved to southern mills 
for processing. This, also removed the meal 
from Midwestern markets and caused com- 
plications in the protein distribution. One 
thing against which the industry must guard 
in the marketing of the 1944 crop is the 
shipment of any sizeable quantity of Mid- 
western beans outside that area. Unless 
steps are taken to guard against outside 
shipment of 1944 crop beans protein sup- 
plies in the Midwest may become a still 
more serious problem in 1944-45. 

The soybean processing industry has un- 
dergone the greatest expansion in capacity 
which has ever taken place in any one year 
of processing history. This capacity has 
been needed in order to process the current 
production of soybeans. However, there are 
many inherent dangers in such an expan- 
sion. Probably the greatest of these is the 
probability that we now have too many ex- 
peller or screw-press plants for peace-time 
needs. The adjustments to be made at the 
conclusion of wartime stimulation of acre- 
age and processing may be rather severe on 
this type of plant. It is a thing which is 








becoming more apparent each day, and 
which will require the attentions of the 
entire industry in order that proper adjust- 
ments may be made. 


FLOUR 
RULING 

One year ago the ruling which had been 
promulgated by the Food and Drug Admin- 
istration and which would have outlawed 
the use of soy flour in bakery goods, re- 
ceived much attention at the convention. 
As a result of the action taken there, 
together with the action taken by the board 
of directors and officers, assisted by other 
groups, the ruling was reversed to its for- 
mer status. The usage of soy flour in 
bakery goods is again permitted on the 
same basis as previously. 

Members of the legislative committee of 
the American Soybean Association have 
made two trips to Washington during the 
past year to represent us at hearings on 
the soy flour and the margarine bills. The 
soy flour situation was reported above, and 
as yet there is nothing definite to report on 
the margarine bill. We do believe that the 
association has achieved some measure of 
results and has built for itself a measure of 
influence and prestige in our capital city. 

Financially the American Soybean Asso- 
ciation is probably in the strongest position 
in its history. 

One of the most pleasing factors has 
been the rate of renewals during the past 
year. 

One of our bigger problems the past 
year has been that of paper supplies for 
The Soybean Digest. All publications have 
been required by wartime restrictions to 
reduce the quantity of paper consumed. 
This we have been able to do by reducing 
the weight of the paper used, by reducing 
the size of the sheet used, and by removing 
from our mailing list unpaid and compli- 
mentary subscriptions. When you stop to 
consider that the magazine has increased in 
size and that the number of paid subscribers 
has increased you can see the problem with 
which we have been faced. Your copy of 
The Soybean Digest may have seemed light 
and flimsy on occasion—it is necessarily so 
in order that we may comply with wartime 
restrictions. The September or convention 
issue which will reach you very shortly 
after these meetings will be the largest in 
our history—half again as big as last year’s 
special edition. 

During the year, at the authorization of 
your board of directors, the Association !as 
purchased an Elliott addressing machine. 
complete with stencil cutter and the neces 
sary stencil files. The mailing operation /ias 
thus been speeded up and at the same time 
costs reduced. You will note the increase in 
the inventory to cover this valuation. 

Another. decided improvement during ‘he 
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year has been the moving to more satis- 
factory quarters of your secretary’s office. 
This new arrangement and the added equip- 
ment have made for much greater efficiency 
of operation. You will see the results in 
months to come. 

You will note that the net worth of the 
organization, as figured on September Ist, 
and on a conservative basis, was $5,483.81. 
This contrasts with a net worth of $1,825.67 
on September 1, 1943. Frankly, those of us 
who have been working for the organization 
feel that we have made rather sizeable 
strides during the past year. 

Another problem which we now face is 
that of competition from other crops. As 
an example, the peanut industry has drawn 
definite plans and has arranged for financ- 
ing of a nationwide radio and newspaper 
advertising and publicity program. Other 
organizations and agencies will be taking 
similar steps and during the next few years 
the American Soybean Association must 
give serious consideration to a program for 
the industry. 

While we have made remarkable strides 
during the past year in increasing the mem- 
bership of the Association, the problem of 
adequate membership still is the largest one 
to confront this meeting. To truly represent 
the soybean growers of America we should 
have the major proportion of them among 
our membership. The most accurate figures 
which we have been able to obtain indicate 
a total of approximately 1 million farms 
in the U.S., on which 3 or more acres of 
soybeans are grown. On this basis you can 
see the field for expansion which lies ahead 
of us. If we are to be an effective organiza- 
tion we must continue to increase the mem- 
bership to the point where we represent all 
growers of soybeans and thus can be truly 
influential in representing the industry in 
legislative and congressional halls. The 
1944-45 year is one in which such plans 
might well be formulated and _ carried 
through. 

Respectfully submitted, 

Jeanne M. Strayer, Secretary, 

George M. Strayer, Secretary. 
AMERICAN SOYBEAN ASSOCIATION. 





Resolutions 
(1) 

To our hosts for this splendid program 
for the Silver Anniversary of the American 
Soybean Association, this group through 
this resolution desires to express its deep 
appreciation to the staff of the University of 
Illinois and of the Federal Laboratory, to 
the various committees that have planned 
and executed their responsibilities so effect- 
ively. to industrial and research agencies 


A field trip featured the first afternoon of the Silver Jubilee. 
on the cooperative storage project. 
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that have arranged the splendid exhibit, and 
to the officers of the association. Especially 
does the association appreciate the enthus- 
iastic leadership of President Joe Johnson, 
and his tireless efforts on behalf of soy- 
beans; the outstanding abilities of Corporal 
and Mrs. George Strayer and the successful 
efforts of both to publish and improve the 
Digest under wartime difficulties that would 
entirely discourage less capable and persist- 
ent personalities; and the steady work of 
Kent Pellett as managing editor of the Di- 
gest. To Dr. Burlison, the Association ex- 
pressed its gratitude for the best part of a 
life-time given to the promotion of soybeans, 
and the sincere hope for a speedy recovery. 
Regret is expressed unanimously by the 
membership that Dr. Burlison has not been 
able to be present at this celebration, but 
his guiding hand and spirit have been evi- 
dent in the execution of this memorable 
program. To Roy Monier, always present 
for the annual meeting and boosting the 
soybean the association also sends 
greetings and the hope for an early recovery. 
(2) 

The Association reiterates its approval of 
recently adopted resolutions and expresses 
its appreciation of the successful efforts’ of 
Howard Roach and David Wing who in 
Washington conference aided in delaying 
the enforcements of any restrictive rulings 
on soybean flour until a postwar period by 
which time it is felt that the merit and 
place of this flour will have been well estab- 
lished and its worth proven. 

(3) 

Whereas bleaching of soybean oil destroys 
its natural yellow color, and is reported to 
destroy part of its carotene content, be it 
resolved that the Association go on record 
as favoring the repeal of such laws as re- 
quire the bleaching of this oil before being 
used in margarine. Be it further resolved 
that the Association reaffirm its former 
stand favoring the repeal of discriminating 
taxes imposed on margarine made from 
domestically produced fats and oils. 

(4) 

Whereas satisfactory use has been made 
of soybean oil in paints and varnishes and 
whereas this use is the most extensive one 
outside the edible field, be it resolved that 
the Association urge that every possible 
action be taken to point out the merit of 
soybean oil in paints and varnishes and the 
importance of its extensive use in the post- 
war period. 

(5) 

Whereas other products are being devel- 
oped to supplement the present uses of both 
soybean oil and meal, be it resolved that the 

(Continued on page 65) 





OPENING THE 
CONFERENCE 


By J. E. JOHNSON 


President American Soybean Association 


OME OF the great personalities of 

the past—-men who helped to build 

this industry—have long since left 

our midst, but the skadow of their 
fine work remains. 

It is too bad that such men, all pioneers 
in what is now a new industry of mam- 
moth size, could not have lived to see the 
present fruits of their early efforts. [I 
have in mind some of the early research 
workers, agronomists and chemists, some 
of the courageous growers who never 
swerved from their course, and some of 
the early processors who found markets 
for the products of the soybean. Obser- 
vance of our 25th -milestone..is. recognition 
of their work and of the substantial 
achievements of the industry to date. 

Much has happened in the span of a 
quarter of a century which marks the life 
of this Association. The momentum of the 
early efforts began gaining speed a decade 
ago, and while the war has brought the 
sensational expansion, we had nevertheless 
attained the size of a large industry be- 
fore the war broke out. We hope to re- 
tain our place in agriculture. We, the 
growers, believe this can be done. 


It is fitting indeed that the twenty-fifth 
Jubilee of the American Soybean Associa- 
tion should be held at Urbana. In all 
these years the faith of the great soybean 
leaders at this University has never flag- 
ged. They charted a straight course and 
have helped to guide the growers steadily 
down that course. They have helped to 
make Illinois a great center of production, 
a state which up to the past few years 
produced half of the crop in the entire 
country. 

Much of the success of the American 
Soybean Association would not have 
reached its present proportion save for 
the combined efforts of the good friends 
of the grower right here at Urbana and 
those of the other Midwest states.  IIli- 
nois takes this opportunity to express its 
sincere appreciation to individuals, groups 
and agencies with whom she has worked 
in making possible the growth of the soy- 


At left, Deane G. Carter addresses a group 
Right, a crowd inspects one of the University’s soybean test plots. 

















bean industry as we see it today on the 
25th birthday of the American Soybean 
Association. Obviously no crop in America 
has meant as much as the soybean in a 
quarter of a century. 

It is gratifying, in opening this confer- 
ence, to report that the membership of your 
Association now extends to all growing 
states and to most growing areas. Inter- 
est in the activities of your Association is 
steadily on the rise. Your monthly mag- 
azine, The Soybean Digest, has attained 
a permanent place in the publication field 
and will continue to grow in prestige by 
reason of its faithful adherence to fact, 
its independence of expression and _ its 
wealth of informative material now avail- 





Laboratory in one sentence I would say 
that we are developing improved vari- 
eties and strains of soybeans for in- 
dustrial use. One of the most essential 
factors in the economical growing of any 
crop is an adequate supply of adapted pro- 
ductive strains. The soybean crop is no 
exception to this rule, making a program 
of varietal improvement of great importance. 
It was not until 1889 that work on this 
crop was reported by any experiment sta- 
tion. In that year, W. P. Brooks of the 
Massachusetts Agricultural Experiment Sta- 
tion brought with him several varieties from 
Japan and the next year C. C. Georgeson 
of Kansas secured three introductions from 
the same country. In 1898 the U. S. Depart- 
ment of Agriculture began the introduction 
of a large number of soybean varieties from 
all over the Orient. Since that time around 
15,000 introductions have been made by the 
Department and the majority of the present 
commercial soybean varieties have come 
from these introductions as a result of im- 
provement through selection. 


THIRTY 
YEARS 


Breeding and selection work to develop 
improved strains of soybeans with respect 
to yield and other agronomic characters has 
been carried on by experiment stations for 
the last 2 or 3 decades. The high protein 
and oil content of the seed and the need 
of these constituents for food and feed has 
made necessary a large-scale breeding pro- 
gram to meet the demand for improved 
varieties. 

The U. S. Regional Soybean Laboratory 
was started in the spring of 1936 as a 
Bankhead-Jones project, and headquarters 
were established at the University of Illi- 
nois, where adequate laboratory, greenhouse, 
and office facilities have been provided by 
the University. With this inauguration of 
the Laboratory as a cooperative undertaking 
by the U. S. Department of Agriculture and 
the 12 states of the North Central Region, 
a more extensive breeding program became 


[ I were to sum up the work of the 





WHAT IS T 
SOYBEAN LABORATORY 


able to all branches of the industry. 

At a meeting of this kind, packed as it 
is with able speakers, with stories of in- 
tense interest to be told, I shall not dwell 
upon the past despite the temptation to re- 
view many fascinating events and devel- 
opments. This meeting looks to the fu- 
ture. History and economic developments 
move with exceptional speed and require 
foresight and planning rather than retro- 
spection. 

It is my confident belief that out of this 
twenty-fifth Jubilee, out of the studies pre- 
pared for submission to this conference, 
will come an inspired confidence that will 
help us to meet the challenges and oppor- 
tunities of the future. 


EU. S. REGIONAL 

















DOING? 


possible, using chemical analysis of strains 
as a further basis for selection. 


Several thousand soybean plant  intro- 
ductions and selections being grown at the 
cooperating state experiment stations have 
been studied for agronomic behavior—such 
as yield, lodging resistance, shattering re- 
sistance, height, seed quality, etc—and the 
seed analyzed chemically to determine the 
best strains for industrial use. Much of our 
effort during the first few years of the lab- 
oratory was devoted to improving the tech- 
nique of testing strains and in learning the 
effect of such factors as date and rate of 
planting, soil type and fertility level of the 
soil, fertilizer applications, time of trimming 
the ends of the plots, effect of adjacent 
varieties of different maturity and many 
other factors on the accuracy of the soybean 
yield testing work, All this was a necessary 
preliminary to any large scale testing of 
new strains. 


In 1938 a system of uniform soybean var- 
iety and strain tests was started in the 
North Central States. In these first tests 
about 20 or 30 improved strains were 
grown along with a few of the best com- 
mercial varieties. These uniform _ tests 
were grown at several locations in each 
of the cooperating states and seed samples 
were sent to the analytical section of the 
Laboratory for chemical analysis. During 
the first years of this work only three groups 
of strains were grown and were designated 
as the early, midseason and late tests. It 
was soon found that this designation of the 
tests was inadequate, especially as the area 
served by the Laboratory increased. 


When speaking of soybean varieties, the 
terms early, midseason, and late must always 
be thought of with reference to some small 
area or zone of latitude under consideration. 
As an example of this, the variety Macoupin 
which is considered as a late variety for 
Illinois is a very early variety for Mississippi 
conditions. We are now endeavoring to ex- 
press the maturity rating of a new strain 
in relation to some standard adapted variety 
with which we are all familiar. Thus we are 
using the variety Illini as the reference 

















@ Report of the work of the last 8 years 
of this Laboratory, which is a cooper- 
ative organization participated in by the 
Bureau of Plant Industry, Soils and 
Agricultural Engineering, U. S. Depart- 
ment of Agriculture, and the agricul- 
tural experiment stations of Illinois. 
Indiana, Iowa, Kansas, Michigan, Min- 
nesota, Missouri, Nebraska, North Da- 
kota, Ohio, South Dakota, Wisconsin. 
Alabama, Arkansas, Florida, Georgia. 
Louisiana, Mississippi, North Carolina. 
Oklahoma, South Carolina, Tennessee. 
Texas, and Virginia. The author is sen- 
ior agronomist of the Laboratory at 
Urbana. 


strain for the group adapted to Central 
Illinois, and can express maturity of the 
other selections in the nursery as so many 
days earlier or later than Illini. 


The number of uniform nursery groups in 
the North Central States was increased to 
four in 1942, In July of that year the part 
of the Laboratory work devoted to the de- 
velopment of new industrial uses for soy- 
beans was transferred to the Northern Re- 
gional Research Laboratory at Peoria, IIl., 
and at the same time the area served by the 
U. S. Regional Soybean Laboratory at Ur- 
bana was enlarged to include 12 of the 
southern states as well as the original 12 
states of the North Central Region. 

To adequately serve the breeding program 
of the greatly expanded laboratory region 
a total of eight uniform nursery groups 


‘have been arranged for 1944, including 


strains early enough for Minnesota and 
late enough for the Gulf Coast states. Of 
these nurseries, the Uniform Test, Group 0. 
is composed of very early strains suitable 
for the northern part of the North Central 
Region. Group I is made up of slightly 
later material, suited to the latitude o! 
central Wisconsin and southern Minnesota. 
Group II is composed of strains of a prope” 
maturity for the latitude of northern IIli- 
nois and central Iowa. Group III is adapted 
to central Illinois and Group IV to southern 
Illinois and Missouri. Groups V, VI, and 
VII composed of progressively later soy- 
bean strains are adapted to the Southern 
States. These uniform nurseries furnish a 
means of accurate and rapid determination 
of the value of any new strains developed 
through the breeding work. 


Definite progress has been made in the 
breeding and testing of new soybean strains. 
Certain strains have been found especially 
suited to certain specific conditions of en- 
vironment. One of these strains, Richland, 
selected by the Indiana Agricultural Experi- 
ment Station from a U. S. Department of 
Agriculture plant introduction is particu- 
larly adapted to soils of high productivity 
due to its short habit of growth and lodging 
resistance. On the other hand, Early:na. 
developed by the Indiana station and widely 
tested by the Laboratory is 4 or 5 days 
earlier than Richland and on account of its 
earliness and tall growth habit is especially 
adapted to the less fertile soils of the north- 
ern part of the soybean belt, 


One of the most important achievements 
of the cooperative work has been the devel- 
opment of the variety Lincoln. This strain 
is from a natural cross discovered by the 
Illinois Agricultural Experiment Station in 
1934 and selected by the Laboratory on the 
basis of outstanding yield and oil content of 


(Continued on page 62) 


SOYBEAN DIGEST 












1e€ 


ly 
n- 


d, 
of 


IV 


ig 
ly 


ys 
ts 
ly 
h- 





Twenty-Give Years of 
SOYBEAN GROWING IN AMERICA 


By W. E. RIEGEL 


UR EARLIER producers knew little 
( about the soybean and had the 
3 handicap of inadequate planting 

and harvesting equipment, and 
compared to the present, used very med- 
iocre seed. Fortunately for the future of 
the soybean, the United States had men 
of vision with the spirit of pioneers. Pro- 
minent among the earlier growers in the 
Midwest states who began to study and 
visualize the possible future of this new 
crop as early as 1890 in Illinois was J. C. 
Utter of Wabash County, later followed 
by Frank Hurrelbrink of Christian County, 
C. A. Rowe of Morgan County, Ralph Al- 
len of Tazewell County, C. L. Meharry, 
John T. Smith, C. H. Oathout and W. E. 
Riegel of Champaign County. In Indiana 
were the Fouts Brothers of Carroll County, 
J. B. Edmondson of Hendricks County, 
Frank Goodwine of Warren County and 
in Ohio were Glen G. McIlroy of Union 
County and Leonard Hill of Miama Coun- 
ty. In Iowa, Bert Strayer, William Mc- 
Arthur, John Sand and J. W. Horlacher 
were some of the earlier growers. Many 
other states like Wisconsin, Missouri and 
the Carolinas had their earlier growers and 
champions. 

At this same time our experiment sta- 
tions located in the Midwestern states were 
studying the soybean and making tests 
of new varieties. As early as 1915 demon- 
stration projects were set up in different 
counties in the various states for the pur- 
pose of acquainting farmers with the new 
soybean crop and its culture. 

These demonstrations and meetings were 
of great importance, because during the 
years, thousands of people, skeptical and 
otherwise, attended and there they saw dif- 
ferent varieties growing side by side, also 
the effect of different soil types and the 
growth under different conditions. 


EARLY 
PROCESSORS 

The value of such field demonstrations 
may be illustrated by referring to some of 
Illinois’ early progress. First in 1920, Il- 
linois had three demonstrations in the 
state and in 1925, 28 counties had demon- 
stration plots. This brought the soybean 
work to the very front door of many farm- 
ers 

Second in 1922, approximately 50 bushels 
of a pure selection of Manchu soybeans 
Were introduced into the state from A. A. 
Ev; us, West Branch, Mich., and certifica- 
tion of that seed started. A soybean sur- 
vey made at the end of 1927 indicated that 
the Manchu occupied between 65 to 70 per- 
cent of the commercial soybean-producing 
area in Illinois. 

lhird, “the rapidity with which farmers 
have changed to new and better varieties 
of « crop is illustrated in the swing from 
Manchu to Illini. As previously stated, 
the Manchu occupied approximately two- 
thirds of the commercial bean acreage in 
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@ An account of the past quarter cen- 
tury by one of Illinois’ old time soy- 
bean growers. The author was a close 
associate of the late Charles Meharry. 
Together they pioneered in soybeans 
and lespedeza. He is farm man- 
ager of the Meharry land in Cham- 


paign County. A graduate of the 


University of Illinois, he served on the 
agronomy advisory committee and the 
general advisory committee of the Un- 
iversity for many years. He is a for- 
mer president of the American Soy- 


bean Association. 


1927. Illini was introduced into the (dem- 
onstration) plots in 1924 and was released 
for increase in 1926. A survey made in the 
fall of 1930 showed the Illini on three- 
fourths of the commercial acreage.” The 
foregoing is not at all peculiar to Illinois 
but only an example of what was being 
done by experiment stations and the agri- 
cultural extension service in many of our 
states. 

A very definite “bottle neck” began to 
show up in the soybean production in the 
early 20’s, because of the lack of proper 
harvesting equipment. The small°* grain 
harvesting and threshing machinery was 
not at all adequate and satisfactory. Due 
to the fact that the soybeans were not 
ready to harvest until late fall, the soy- 
bean grower encountered many difficulties, 
such as fall rains, mud, competing with 
corn harvest, etc. 

As early as 1920, at a large soybean 
meeting held on the Fouts Brothers farm 
at Camden, Ind., Taylor Fouts showed us 
a small direct harvesting machine for soy- 
beans. I am sure that the most optimistic 
persons attending this meeting did not re- 
alize that the combine harvester would be- 
come prominent in harvesting soybeans so 
quickly. 

In the fall of 1924 Garwood Brothers 
used the first combine in the state of Illi- 
nois to harvest soybeans. Fortunately the 
first combines which came into the soybean 
fields did a good enough job to prove that 
they had a future in soybean harvesting, 
but they were far from being perfect. Con- 


‘sequently for several years, many of the 


combine builders spent days and weeks 
with their respective machines in the soy- 
bean fields. From 1926 to about 1930 it 
was no uncommon sight to see a carload 
of men, including president, vice-president, 
chief engineer and the best mechanics the 
company had drive into the soybean field 
and spend plenty of time, not only study- 
ing to improve their own machine but not 
missing an opportunity to see what improve- 
ment the other manufacturers had made. 
The agricultural engineers of our various 
colleges made a very definite contribution 
in helping improve the combine. As an ex- 






ample, during those earlier years Mr. Blau- 
ser and Mr. Young of our own Agricultural 
Engineering Department spent many days 
in the fields behind the combine gleaning 
the straw and stubble for wasted soybeans. 


Another stalemate in the development of 
the soybean industry seemed unavoidable 
previous to the establishing of a commercial 
market for the surplus beans. The earlier 
popularity and demand for seed kept pace 
with production for a few years but in the 
early 20’s many of the producers began to 
see the day when the demand for seed 
beans would not be equal to the crop har- 
vested. Efforts to find a commercial pro- 
cessor willing to help pioneer a new indus- 
try made relatively slow progress. The pro- 
cessor immediately found it difficult to in- 
terest manufacturers of mixed-feeds in soy- 
bean products. They were reluctant to at- 
tempt to add soybean oil meal to their 
formulas because there was no assurance 
of being able to get the needed amount 
each year. The producer, at the same time, 
was thinking about reducing his acreage of 
soybeans because he feared there would not 
be a market outlet for his beans. This ra- 
ther uncertain production program came 
to a climax in 1928. 


PEORIA 
PLAN 


As a result of suggestions made in the 
winter of 1927-28, H. G. Atwood, president, 
and Arthur G. Heidrick, vice president, of 
Allied Mills offered to discuss the possibil- 
ities of working out a marketing plan for 
the increased output of soybeans. At a 
conference attended by Messrs. Atwood, 
Heidrick, James McConnell of G. L. F. 
Farms, Farm Adviser Wilfred Shaw and 
J. C. Hackleman, a plan was formulated 
for underwriting the production of 50,000 
acres of soybeans. Press and radio helped 
acquaint producers with the program. The 
following comments from the April 21, 
1928 issue of Prairie Farmer are typical: 


“For the first time in history, except dur- 
ing the war, Illinois farmers have the oppor- 
tunity this year of planting a major crop 
in the spring with the certainty that they 
will get a specified price for it when it is 
ready for market in the fall.” 

“The American Milling Company of Pe- 
oria, the G. L. F. Exchange of New York 
which operates a large mill at Peoria, and 
Funk Brothers Seed Company of Bloom- 
ington, have offered to enter into an agree- 
ment with Illinois farmers to buy 1,000,000 


. bushels of soybeans from this year’s crop, 


at a guaranteed minimum price of $1.35 
a bushel for No. 2 beans, F. O. B. Bloom- 
ington or Peoria. The price for No. 1 
beans will be one cent a bushel higher; 
for No. 3 beans, two cents a bushel lower; 
and for No. 4 beans, four cents a bushel 
lower.” 

This guaranteed price for soybeans did 
not stop in 1928 but was renewed in 1929 
not only with Illinois but was also offered 
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to Indiana and Ohio. ‘This was surely the 
turning point in soybean history. 

In the winter of 1928-29 a small group 
of members of the American Soybean As- 
sociation, Walter Godchaux of Louisiana, 
C. L. Meharry of Indiana, John T. Smith 
and W. E. Riegel of Illinois went to Wash- 
ington in the interest of tariff protection 
on soybeans, soybean oil and soybean oil 
meal. Until 1930 soybean producers had 
very little protection on beans and oil and 
none on the meal. 


With the increased demand for soybean 
products in the United States, many peo- 
ple felt that our soybean farmers should 
not and could not compete with the Orient 
in producing cheap soybeans. As the re- 
sult of the committee’s week in Washing- 
ton, We now enjoy the protection of the 
tariff passed June 18, 1930, of $1.20 per 
bushel on soybeans, 34 cents per pound 
on soy oil and $6.00 per ton on soy oil 
meal, 


SOAP MEN 
OPPOSED 


The chief opposition encountered in 
Washington was from the soap manufac- 
turers who wished to keep the tariff on 
soybeans, oil and meal very low. 

The processing of soybeans is a big story 
and a very important one. The promise 
made by the National Soybean Processors 
Association several years ago, “You grow 
the beans and we'll find the market,” has 
been very ably kept. However, prior to 
the time when the processors made the 
above promise a great deal of experimental 
work had been done. This meant pioneer- 
ing not only in processing but also in mar- 
keting the products. 

One of the first men in this field was 
our good friend, I. C. Bradley of Taylor- 
ville, Ill. He discovered that some cotton 
oil mills in the south had processed a few 
small lots of beans left over from seed 
which had been grown in the Carolinas and 
Virginia. In the language of Mr. Bradley, 
“At this time there was a small flaxseed 
crushing plant equipped with both hy- 
draulic and expeller pressers located at 
Chicago Heights, [ll., which being close to 
Illinois-Indiana boundary line and_ both 
states rather predominating in their inter- 
est in soybeans could conveniently serve 
both. As it was soon after World War 
No. 1, “It was all dressed up and no place 
to go” and glad to help solve the problem 
of surplus soybeans, and it was so arrang- 
ed.” 

“The simple information that a proces- 
sing plant was giving its entire energy to 
soybeans caused so much interest in plant- 
ing soybeans that the seed demand took 
all the beans with, no surplus left for 
processing and it became necessary to ship 
a few cars from North Carolina in order 
to get experimental mill work, from which 
was recovered the first tank car of domestic 
soybean oil sold on the Chicago market 
and was the very beginning of a calcula- 
ted study of procedure of domestic proces- 
sing of soybeans.” Therefore, it is seen 
that much time and careful thought was 
given to developing the processing of soy- 
beans. 

Today there are in the United States nu- 
merous plants with a total capacity ca- 
pable of processing 150 million bushels of 
soybeans annually. 

The U. S. Department of Agriculture, 
after studying various phases of the soy- 
bean industry, announced standards _ in 
September 1925, and recommended their 
use in the grading and marketing of this 
commodity. Slight revisions were made on 
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sovbean standards effective September 1. 
1926. One change included a super grade 
to take care of extra high grade stock, such 
as the seed trade demands. Wholesale 
seedsmen usually purchase their supplies 
on the basis of the two high grades. A 
futures market for soybeans was established 
in Chicago in October, 1936. 

The Bankhead-Jones Act passed in June 
1935 stated as one of its purposes “the 
Secretary of Agriculture is authorized and 
directed to conduct research relating to 
the improvement of the quality of, and de- 
velopment of new and improved methods 
of production of, distribution of, and new 
and extended uses and markets for, agri- 
cultural commodities and by-products and 
manufactures thereof.” As a result of this 
act we have the U. S. Regional Soybean 
Industrial Products Laboratory in Illinois. 
To put it in Director O. E. May’s words, 
“the broad objectives of the laboratory are 
to ascertain the effects of varietal and cul- 
tural differences on the chemical compo- 
sition of the soybean and to develop new 
industrial outlets and improve present in- 





@ Losses due to insects are continu- 


ally assuming greater importance. 


Among current menaces are grasshop- 
pers, fall webworm, grape colaspis and 
Japanese beetle. Mr. Bigger has worl:- 
ed for the Illinois Natural History 
Survey since 1922, first as field en- 
tomologist, then associate entomologist. 


E CAN no longer boast that soy- 
beans are an insect-free crop, as 
we did a comparatively few 


years ago. It is still true that 
the crop suffers relatively small damage 
as we survey the nationwide situation, but 
losses due to insect attack are creeping in 
and gradually becoming of greater im- 
portance. We may expect this trend to 
continue and are watching developments 
with a wary eye. 

In Illinois, during the past month, we 
have witnessed the ability of grasshoppers 
to cause spectacular damage to soybeans. 
Particularly in the western and southwest- 
ern parts of the state, grasshoppers have 
caused damage that will result in the loss 
of many thousands of bushels in the soy- 
bean crop of 1944. This damage started 
in the middle of July and is still going 
on to some extent. Probably 40-50 tons 
of grasshopper bait have been used in a 
few counties in an attempt to reduce the 
damage to soybeans, and with very con- 
siderable success, but, in spite of this, los- 
ses are going to run into important fig- 
ures. Most of these losses could have been 
prevented if timely warnings had _ been 
heeded, and control operations had been 
carried on in the early stages of the out- 
break. 

During the past 2 years there has been 








dustrial uses for soybeans and soybean 
products.” 

Soybean products have gone into many 
channels of our national life. They are 
being used in considerable quantities in 
human food in the United States. Great 
amounts are used in livestock and poultry 
feed. There is a great field in plastics 
and building materials hardly touched yet. 
In the early 1930’s experimental work was 
done to find out how to use soybean oil in 
paint. The work at Illinois was conducted 
by Dr. W. L. Burlison. This work led to 
the utilization of large amounts of soy oil 
by several large paint manufacturers. Many 
of the farm organizations have adopted 
formulas and are now using thousands of 
gallons of soybean oil paint. 

The American soybean producers will 
never know how important their earlier 
pioneering became in the production of 
food, oils and supplies which have gone 
to our fighting forces, and our allies, and 
to a great measure have helped in the win- 
ning of the war. The soybean has made 
good. 


YBEAN 
SECTS 


By J. H. BIGGER 


an attack against soybeans from an en- 
tirely unexpected quarter. The fall web- 
worm, Hyphantria cunia (Drury) has at- 
tacked soybeans in a number of cases. Each 
of these attacks has occurred when the lar- 
vae, after stripping adjoining hedgerows. 
migrated into the soybean fields. It has 
been found possible to stop this damage 
by applying a poison dust to the plants. 
One farmer, lacking other equipment, ap- 
plied the poison by running it out of the 
fertilizer attachments on his planter. 

Another present pest of soybeans is the 
grape colaspis, Colaspis brunnea (F.). This 
insect is both a direct menace to soybeans 
and an indirect threat to corn crops fol- 
lowing soybeans on the land. The insect 
usually requires more than 1 year to build 
up a menacing population, but if soybeans 
are grown on the same field for several 
years in succession, trouble may be ex 
pected, at least in the Midwest. The dam- 
age may also occur if the soybeans are 
grown on land that grew any other legume 
the previous year. Damage results ‘rom 
feeding on the roots of the plants by lar 
vae of the insect and damaged plants 
are usually killed. As far as soybeans are 
concerned, most of this damage may be 
avoided by frequent rotation of crops In 
the fields. 

Our soybean crop is threatened by the 
approach of the Japanese beetle, Pupillia 
japonica Newm. Up to date this pe=t has 
not caused any trouble in the Midwes*, but 
it is a potential pest of real consequence. 
We are looking into possible control meas 
ures in an effort to be prepared if trouble 
develops. 

As the soybean growing industry agv’s Wé 
will undoubtedly have other insect pests 
to cope with, but we are on guard and hope 
to be able to meet them successfully when 
the occasion arises. 
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CONTRIBUTIONS of MACHINERY 
POWER to SOYBEAN PRODUCTION 


By E. W. LEHMANN and H. W. BATEMAN 


S NEW CROPS develop or as old 
ones are introduced into new areas, 


there are many factors which de- 

termine their adoption by farmers 
in their production program. The ability 
to secure seed and its cost may be a stum- 
bling block. The labor required in produc- 
tion and the need of new machinery or the 
adaptation of existing machines are often 
limiting factors. The success of a crop 
may be dependent on the development 
of a single machine. Harvesting the soy- 
bean erop 25 years ago with the harvesting 
machines then available was found to be a 
major problem wherever seybeans were 
grown for grain. The combine, when fin- 
ally used in 1924, proved to be a solution 
to the soybean harvesting problem. Other 
machines have been developed during the 
past 25 years which have contributed to 
the production of this crop. 

Since this 25th annual meeting of the 
American Soybean Association has some 
significance from a historical point of view, 
a brief report, particularly of the com- 
bine’s contribution to the advancement of 
the soybean crop, seems quite appropriate. 
Most Illinois farmers used the grain har- 
vesting equipment they had at hand. 


SPECIAL 
HARVESTER 


A special soybean harvester, of the beater 
type, was developed in Virginia and was 
used to some extent in other southern 
states. Such a harvester was secured by 
the Department of Agricultural Engineer- 
ing in 1923 for test purposes in Illinois. 
This beater machine was not successful for 
harvesting due to the high losses. Other 
harvesting machines tested before the com- 
bine came on the scene were: the self-rake 
reaper and thresher; the mower, rake and 
thresher; and the binder and _thresher. 
Tests on these various methods indicated 
the average losses approximated 30 per- 
cent, with individual losses as high as 45 
percent. The threshing machine was made 
to do a good job of threshing beans simp- 
ly by changing the speed of the cylinder. 
The problem to be solved was to reduce 
the large percent of the losses that resulted 
from the several operations before the 
beans reached the threshing mechanism. 
Practically all of these losses, except those 
at the cutter bar, were found to be saved 
when the combine was used. 


in 1923 a confererice was arranged with 
representatives of three of the large man-. 
ufacturing companies, and they were re- 
quested to loan a combine to the Univer- 
sity for testing its possibilities for har- 
vesting soybeans. The idea of using a 
combine, then available in large sizes in 
the West, on the smaller farms east of the 
Mississippi River where grain had always 
been shocked and later threshed was con- 
sidered by them as a “wild-eyed dream,” 
and their decision was unfavorable. 
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@ The development of suitable mach- 
inery has contributed to more effic- 
iency, higher yields and lower labor 
costs. Use of the combine alone has 
added 4.6 bushels per acre to the av- 
erage Illinois soybean crop. Profes- 
sor Lehmann as head of the Depart- 
ment of Agricultural Engineering since 
1921, has pioneered in the adaptation 
of power driven machinery to soybean 
production. Mr. Bateman, associate 
in agricultural engineering, has been 
a member of the staff of the depart- 
ment since 1936. 


Through the interest of C. A. Dennison, 
branch manager of the Massey-Harris Co., 
of St. Louis, a machine from Canada was 
secured which was sold in 1924 to Gar- 
wood Bros. of Stonington, Ill. According 
to the best information we have, this was 
the first combine that was ever used any 
place for harvesting soybeans. In 1925 Mr. 
Denison sold 11 additional combines in 
Illinois. In June of that year, at the re- 
quest of Mr. Denison, I surveyed the pos- 
sibilities of using combines in Mississippi, 
and he sold several machines in that state 
that year. By 1926 other manufacturers of 
combines had recognized their error and 
realized that the combine apparently was 
the solution to the soybean harvesting 
problem. A total of 52 machines of var- 
ious makes were sold in Illinois during 
1926, making a total of 64 machines avail- 
able. 

Most of the early combines were pur- 
chased for harvesting soybeans, although 
many other crops were successfully har- 
vested with these machines. The soybean 
acreage made up 53 percent of the 11,105 
acres of all crops harvested by 52 of the 
64 machines being used in Illinois in 1926. 
The average losses incurred in harvesting 
with the combine were less than one-third 
the amount lost with the other methods, 
which proved the combine to be the ma- 
chine for harvesting soybeans. However, 
it is evident that since the cutter bar loss 
is still fairly high, a great need exists for 
the development of a variety of soybeans 
which produces all the pods higher up on 
the stalk and which will not shatter and 
lodge as badly as do existing varieties. 


WAS MOST 
CONVINCING 


The higher quality, in addition to lower 
losses, of beans harvested with the com- 
bine was also most convincing as to the 
value of the combine in harvesting soy- 
beans. During 1925 and again in 1926, 
when the soybean harvesting seasons were 
exceptionally wet, tests indicated the high- 
er quality of combined beans since they 
were not only of lower moisture content 
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but also the germination of the combined 
beans was much higher than of those har- 
vested by other methods. A difference of 
10.1 percent moisture content was found 
in beans harvested the same day in ad- 
jacent fields, one lot with the combine and 
the other with a threshing machine. The 
beans threshed from the shock had 24.6 
percent moisture content while those har- 
vested with the combine contained a mois- 
ture content of only 14.5 percent. It is 
easy to understand that standing beans dry 
much more rapidly following a wet period 
than shocked beans. Consequently many 
of the shocked soybeans were of .a poor 
quality when threshed. 

Results showing the higher germination 
of combined beans as compared to the 
germination of beans harvested by various 
other methods were reported by the IIli- 
nois Crop Improvement Association. In 
1925 only 6 out of 90 lots of soybeans sub- 
mitted for certification passed the germin- 
ation test. It is of particular interest that 
of these six, five were harvested with the 
combine, as compared to one of 84 lots har- 
vested by other methods. 


RAPID 
INCREASE 


Before the combine was used to harvest 
soybeans, approximately 50 percent of the 
relatively small acreage of beans produced 
was grown for hay. To a large extent, 
those farmers who grew beans for grain 
expected to sell them for seed. Following 
the advent of the combine as a means of 
harvesting beans for grain, the acreage of 
soybeans has increased very rapidly. 

There have been changes in the combine 
design, but in principal it is essentially the 
same as the combine which was introduced 
from the west 20 years ago. Three types 
of combines were used in 1926: the motor- 
mounted type which was drawn by a trac- 
tor, the power take off type, and a combine 
mounted on a tractor and driven from the 
belt pulley. The latter was one of the 
first models of the self-propelled types 
which has been developed to a more suc- 
cessful machine and put on the market in 
limited numbers by a few companies this 
season. 


The first small combines, that is the 5- 
and 6-foot cut, came into the picture in 
1935, and the 3'4- and 4-foot machines 
were available in 1939. These small com- 
bines were of the power take off type and 
were designed so that they could be opera-~ 
ted successfully with the tractors available 
on most farms. Since the investment re- 
quired for these small machines was low, 
farmers with small acreages of beans were 
justified in purchasing them. Having a 
combine gave these farmers more assur- 
ance of getting their beans harvested in 
time than to depend on a custom operator. 
The increased sales of small combines has 
been in proportion to the increase in the 
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soybean acreage since 1935 and no doubt 
the availability of these combines has 
played a considerable part in making pos- 
sible the rapid increase in the soybean 
acreage for grain. At present, 80 percent 
of the combines in the Cornbelt are of the 
6-foot size. 

The reason for the increase in the use 
of the small combine is indicated by the 
fact that 75 percent of the farms in Cham- 
paign County, the leading soybean produc- 
ing county in the United States, grow 84 
acres or less. The small combine, how- 
ever, has a capacity to harvest more than 
this acreage in a season and is available 
to do custom work on other farms in many 
cases. It has been possible, therefore, to 
harvest the great increase in soybean acre- 
age ever with the large portion of small 
combines being used. 

In recent years further contribution in 
labor reduction has been made through the 
improved design of the 8- and 9-foot ma- 
chines so they may be operated successfully 
by one man. The self-propelled machine, 
which is now receiving considerable atten- 
tion, has the distinct advantages of saving 
labor, making it easy to open a field, and 
saving more grain in opening a field. Its 
inherent high cost seéms to make it jus- 
tified where large acreages can be harvest- 
ed on a farm or through custom harvest- 
ing. 

It should be emphasized that the pres- 
ent type of tractor, mounted on rubber 
with power take off, has made the use of 
planters, cultivators, and combines more 
effective and has helped to reduce the peak 
labor periods in planting and_ harvesting 
both soybeans and corn, which compete for 
labor during the planting and harvest sea- 
sons. Power and machines have further 
contributed to the solution of the prob- 
lems in soybean production by making it 
possible to get the seedbed prepared more 
promptly than formerly and to have the 
crop planted more nearly at the correct 
time. Due to the large demand for labor 
and power during the planting season and’ 
because of the general practice of planting 
corn first, soybean planting is unduly de- 
layed on some farms. Indirectly, there- 
fore, having adequate equipment, both for 
corn and beans, contributes to timely 
planting and harvesting of the soybean 
crop. 


IMPROVED 
PRACTICES E 

Farmers have improved their practices in 
using machines to prepare a good seedbed 
which meets the requirements of the soy- 
bean plant. In general, they start prepar- 
ing the seedbed for soybeans early, per- 
mitting the weeds to start growing; and 
by one or more discings, several crops of 
weeds may be destroyed before the soy- 
beans are planted, thereby reducing the 
number to be killed by cultivation. By 
having the seedbed in good tilth with suf- 
ficient moisture, the soybean seeds ger- 
minate quickly and grow rapidly so a ser- 
ious weed problem does not develop. Nor- 
mally the weeds which appear after plant- 
ing can be controlled by means of the ro- 
tary hoe and other available cultivating 
equipment depending on whether the beans 
are drilled solid or are in rows. 

While most farmers use existing tillage 
equipment to prepare a good seedbed for 
soybeans, some use the “culti-mulcher” 
or “soil fitter,” a new tillage machine which 
is proving to be very effective, for pre- 
paring a seedbed for either soybeans or 
corn. 

No great problem developed in planting 
soybeans since the grain drill was adapted 
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for drilling the beans solid, and it is being 
successfully used for planting in rows, 
simply by closing a certain number of 
holes. Manufacturers have made minor 
changes in the design of grain drills to 
further improve them for planting soy- 
beans. Due to a greater weed problem in 
soybeans that has resulted from ineffective 
weed control in solid-drilled beans, a larger 
percent are now being planted in rows so 
that they can be cultivated. The grain 
drill is used to plant either 21-, 24-, 28-, or 
32-inch rows depending on the spacing of 
the drill furrow openers and on the width 
of rows desired. The 24- and 28-inch rows 
are the most desirable widths since they 
are wide enough to be cultivated without 
injuring the plants with the tractor wheels. 
Beans planted in rows of these widths 
completely shade the ground in a shorter 
period of time than wider rows and there- 
by retard weed growth. 

The corn planter is used successfully to 
plant beans in 36- to 42-inch rows which 
permit easy cultivation and weed control; 
however, the beans do not completely shade 
the spaces between the rows to help pre- 
vent weed growth as quickly as beans in 
narrower rows. The tendency of higher 
ridges resulting in cultivating these wide 
rows causes, in some cases, greater har- 
vesting losses. The bushy beans that fre- 
quently develop in wide rows also result 
in some harvesting difficulties. A further 
disadvantage that has been reported is that 
wide rows usually give a significantly lower 
yield than solid planting or narrower rows. 

Soybean planters have been developed by 
manufacturers to plant beans in rows. These 
implements have a place where a suitable 
grain drill is not available. Row spacing 
is not the only problem in connection with 
the planting of soybeans. The implement 
used for planting makes a contribution in 
bringing about conditions which will re- 
sult in uniform germination of the seeds 
which are planted. Specially designed 


planters and drills aid in this connection. 
Since soybean seed is expensive, the use 
of the best equipment to plant the correct 
amount at the most optimum width and 
depth is an essential factor in economy 
in the use of seed to obtain the highest 
yield. An important improvement manu- 
facturers have made is special furrow open- 
ers for drills and corn planters, which make 
it possible for the seed to be planted in 
moist soil and to make better use of th 
moisture available so that the beans wil! 
germinate and grow rapidly. Using spec 
ial furrow openers makes it difficult to 
break the heavy crust that sometimes form- 
before the beans come up. 


INEXCUSABLE 
PRACTICE 

Another practice which seems inexcus 
able is that of not cleaning the soybean 
seed before planting it. Some farmers 
through carelessness plant soybeans with 
buttonweed and other weed seeds mixed 
with them because the beans were not pro- 
perly cleaned. For effective weed control, 
harrows are used 2 to 3 days after plant- 
ing, and, in fact, have been used when the 
beans have reached a height of 6 to & 
inches, although there is danger of damag- 
ing beans at this height. The higher speeds 
available when the tractor is used make 
the rotary hoe an effective cultivating ma 
chine: and it is used not only for weed 
control, but also for helping beans break 
through the crust that is sometimes formed 
after planting as a result of heavy rains. 

To reduce the cost and the time for 
changing to the soybean cultivating equip- 
ment, special cultivator bars have been 
made available for certain tractor models 
at little expense. A special combination 
corn and bean cultivator has been devel- 
oped, at least by one manufacturer, which 
will reduce the investment in both planung 
and cultivating equipment for corn and 
soybeans. To avoid ridging, special culti- 





First Soybean Combining 


By the fall of 1923 the four Garwood 
brothers, Frank, Harry, Herman and Wil- 
liam, who were extensive soybean produc- 
ers at Stonington, Ill., had decided that 
they must find a new method of harvesting 
if they were to continue to expand acre- 
age. It was their belief that it should be 
possible to adapt the combine as used in 
the western wheat fields to soybeans. 

Several harvester companies were con- 
tacted and the Massey-Harris. Co. agreed 
to make the trial which was held October 
22, 1924. 

Twenty-seven and 65-acre fields of AK 
soybeans were harvested with a 12-foot 





combine. The late A. E. Buchanan, Mis- 
sey-Harris engineer of Toronto, followed 
the machine making necessary adjust- 
ments. People from all over Illinois, ‘- 
cluding farm paper and farm machinery 
representatives, attended. 


The trial was successful and those who 
came to scoff went home convinced. Sev 
eral harvester companies came out with 
combines the following year. 


The above photo of the first combine in 
operation on the Garwood farm is from 
Prairie Farmer, which sent a representa 
tive to cover the event. 
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Above is one of the new 
self - propelled combines. 


vator shovels have been provided, and some 
farmers have used a weeder behind culti- 
vators to level the soil. 


The improvements in the use of machines 
and power have resulted in the labor re- 
quirement per acre being approximately 
one-third of that required 25 years ago. The 
studies of the Department of Agricultural 
Economics of the University of Illinois on 
farms in Champaign and Piatt Counties 
have shown this change along with changes 
due to other factors. One and nine-tenths 
hours of tractor use, under better methods 
used in recent periods, have been substi- 
tuted for approximately 27 horse hours 
that were used an acre before improvements 
in cultural practices and power-saving ma- 
chinery were used in growing and harvest- 
ing the crop. A total of 2.7 tractor hours 
and .5 horse hours are required to produce 
the crop at the present time. These changes 
have effected a reduction in the cost for 
labor, power, and machinery, which, along 
with reduced land charges, have resulted in 
a much lower cost for producing an acre 
of soybeans. With increased yields per 
acre and improvements in power and ma- 
chinery in this same period, the labor re- 
quirements on a bushel basis are about one- 
fifth of that required 25 years ago. 


TRACTOR 
POWER 


Through a proper combination of ma- 
chines and certain changes in practices, 


farmers have not only been able to reduce | 


labor but have also made more efficient 
and economical use of tractor power in 
soybean production. It is becoming gen- 
erally known that the cost of operating 
a tractor when it is loaded at 25 percent 
of its capacity is almost as great as when 
it is loaded to 75 to 100 percent. Studies 
made by the Department of Agricultural 
Engineering of the University of Illinios 
indicate that many farmers can further im- 
prove their operating economies by using 
a combination of machines to take full ad- 
vantage of the tractor power available as 
well as to reduce further the labor require- 
ments. Combining the operations of disc- 
ing and drilling required only 63 percent 
of the labor and 58 percent of the fuel re- 
quired to do these two operations separ- 
ately. These operations come at a time 
when there is a peak demand on labor, 
and it is important to reduce the labor re- 
quirements to a minimum. 


it should be remembered that planting 
eans in rows and the necessity of culti- 
vating them increases the labor time re- 
quired. It is important to note that the 
actual planting width of an 8-foot drill 
Is increased to 9 1/3 feet when planting 
four 28-inch rows, while the actual planting 
width of a two-row corn planter is only 7 


SEPTEMBER, 1944 





There is no advantage over a 2-row corn 
planter if four 21-inch rows are planted 
with an 8-foot drill. Time is saved, how- 
ever, in combining 42-inch rows with a 5- 
foot combine as the effective width is there- 
by increased to 7 feet, while only two 28- 
inch rows or slightly less than 5 feet could 
be cut with a 5-foot machine. On the other 
hand, a 6-foot machine could be used to 
cut three 28-inch rows or a total width of 
seven feet. 


Another saving some farmers have made 
is by preparing a satisfactory seedbed for 
soybeans without plowing. This greatly 
reduces the labor and fuel required, and 
removes the possibility of plowing up a 
crop of weed seed which may have been 
plowed under in previous years. 


To determine the over-all effect or the 
contribution of power and machinery to 
increased production and yields of soy- 
beans is next to impossible. Timeliness in 
planting and its relationship to moisture 
availability, the control of weeds, planting 
to proper depths, etc., have had their in- 
fluence on the increased yields that have 
resulted. However, we cannot express these 
benefits in exact terms as definitely as we 
can the effect of the combine on net or 
harvested yields. 

The average yield of soybeans in Illinois 
as reported for the 5-year period of 1919 to 
1923 before the combine was used was 11.6 
bushels per acre. Tests of the common 
methods of harvesting beans during this 
period showed a loss of approximately 30 
percent in Illinois. The average used in 
the illustration taken from tests, of similar 
methods, made in Illinois and other states 
amounts to 28.7 percent. On this basis, the 
harvested yield was only 71.3 percent of 
the total produced which amounted to 16.3 
bushels per acre. Improved varieties, im- 
proved practices, improved planting, use of 


THE 


S OUR FIRST troops crossed the 

Channel to invade Normandy, they 

saw a rainbow over the coast of 

France. Whether it is a biblical 
promise or a legendary myth, it put cour- 
age in their hearts. because traditionally 
the rainbow has always been regarded as 
an omen of success. 

On this Silver Jubilee Anniversary of 
the American Soybean Association we 
pause to do honor to the founders of our 
industry. When we think of the courage, 
the hope and the faith of these early build- 
ers, they must have envisioned a rainbow 
with the legendary pot of gold at the end. 
What they accomplished in these 25 years 
has been astonishing. We have seen the 
crop grow from a few bushels to more than 


200 million. 





feet, which increases its time requirement 
for planting as compared with the drill. 


the combine, etc., have increased the har- 
vested yield, however, to 20.9 bushels per 
acre during the 1939-43 period. With the 
combine harvesting method, however, in- 
stead of losing 28.7 percent of the beans, 
only 8.8 percent loss occurs under average 
conditions. Then the total calculated yield 
produced during 1939-43 was 22.9 bushels 
per acre. 


The contributions of the various factors 
resulting in increased yields during the 
period from 1919 to 1943 have, therefore, 
increased the harvested yield 80 percent. 
If we assume that the total crop of 22.9 
bushels had been harvested by the meth- 
ods of 1919 to 1923, the harvested yield 
would have been 16.3 bushels instead of 
20.9 bushels, or the difference of 4.6 bush- 
els could be credited to the combine. 


All individuals and groups who have help- 
ed to make possible the various power and 
machinery contributions to increase soy- 
bean production and yields are to be com- 
mended: the agricultural engineers along 
with the manufacturers in particular who 
have improved the combine and adapted it 
to the needs of the small farmer, who have 
designed and built new machines and made 
existing machines better suited for soy- 
bean production, and who have virtually 
made a complete conversion in their har-- 
vesting machinery business; the agrono- 
mists who have developed better varieties 
and determined the production require- 
ments needed for maximum yields; the ex- 
periment station agricultural engineers and 
farm managers who have determined the 
factors influencing efficient use of machin- 
ery and labor and other practices that im- 
prove production and increase the profit; 
and the farmers who have used their farms 
as proving grounds to make the various 
phases of production practical to the end 
that the production of soybeans is profitable 
for the farmer and their use is profitable 
to the processor. 


SOYBEAN OIL 


Rainbow 


By H. W. GALLEY 


At the beginning there were only one 
or two crushing plants operating at short 
intervals. With the impetus of war needs 
the processing capacity of the industry has 
been expanded to a point that even the 
present tremendous acreage does not match 
the processing capacity. Webster says re- 
flection is wisdom. This may be the time 
for soybean enthusiasts to become realists. 
When small quantities of soybean oil first 
came on the market it entered the tremen- 
dous field of oils and fats and had rela- 
tively easy sailing. Now that soybean oil 
represents a very substantial percentage of 
the country’s oils and fats supply its prob- 
lems are more acute. The present vast 
soybean oil production is a_ potential 
threat to the stability of the industry, both 
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from the standpoint of the grower and the 
processor. 

The real commercial processing of soy- 
beans in the United States started in 1922. 
In that year the U. S. and world consump- 
tion of fats and oils was much smaller than 
it is today. In 1922 this country alone 
produced from domestic and imported ma- 
terials 7 billion pounds of fats and oils, 
which included butter and lard. The do- 
mestic production of soybean oil in 1922 
was 750,000 pounds, or 1/100 of 1 percent. 
This figure was so insignificant that it eas- 
ily found a market. : 

Ten years later the domestic production 
of soybean oil was 39 million as compared 
to the total U. S. production of 8 billion 
pounds of all fats and oils, or about 4 
of 1 percent. Still enthusiasm ran high 
because of the ease with which this amount 
was marketed. 

In 1939, the year before the war, the 
total fats and oils production was about 
9 billion pounds. Of this soybean oil ac- 
counted for 458 million pounds, or about 
5 percent. Percentage wise soybean oil 
was steadily gaining against the total pro- 
duction. 

In 1943 soybean oil production reached 
an all-time high of 1 billion 233 million 
pounds as compared to 11 billion 350 mil- 
lion pounds of fats and oils of both domes- 
tic and imported raw materials. In 1943 
soybean oil represented 11 percent of our 
total supply of fats and oils. 

From 1932 to 1943 the total fats and oils 
production in the United States increased 
42 percent while soybean oil increased 
3,062 percent. 

There are two viewpoints to gain from 
these statistics. The growth of this indus- 
try has been outstanding, resulting from 
the cooperation of growers, processors, 
chemical engineers, laboratory technicians, 
and finally through the assistance of our 
customers who have found ways and means 
of utilizing the versatility of soybean oil 
in their products. 

On the other hand, we are now at a very 
critical stage in the development of our 
industry in realizing that the war has 
helped materially in disposing of this large 
production of soybean oil and that the 
post-war period brings new’ problems. This 
has been demonstrated in the present war 


by the government allocating the entire 


oil crop for edible purposes. Fortunately, 
the large number of oil refineries have 
been able to handle the vast quantities as 
it poured out of the crude mills. We are 
living in a day when refining technique 
and processes have been developed to an 
amazing degree. Production and_hydro- 
genation capacity in this country has been 
able to supply shortening, margarine and 
other products to our armed forces, relief 
agencies, lend-lease and civilian needs. 


A WEAPON 
FOR WAR 


It is well to compare our situation with 
what happened during the last war. At that 
time our shipping lanes were open to 
the South Pacific and the Far East. We 
were able to bring large quantities of co- 
conut, palm and other tropical oils into 
this country. Even these imports did not 
suffice to balance our need for fats and 
oils for human consumption. Oils are es- 
sential to human life and we cannot exist 
without them. We were dependent on the 
domestic vegetable oils, cottonseed, corn 
and peanut as we are today. 

Soybean oil was not being produced in 
this country during World War I, but we 
imported large quantities of Manchurian 
soybean oil. It was this Manchurian oil 





@ We must not let the rainbow of 
hope and promise change to a mirage 
of disillusionment. In the postwar 
period soybean oil must find a market 
on the basis of merit and price. More 
and better uses must be found or the 
threat of over-production will become 
a very real fact. Mr. Galley, manager 
of the oils division of A. E. Staley 
Mfg. Co. for the past 14 years, has 
probably handled more soybean oil 


than any living man. Formerly he 


was general sales manager of the Am- 
erican Linseed Co. He is a member 
of the Edible Oil Refining Industry 
Advisory Committee. 


that saved us from fat starvation. We 
reached the peak of importation in 1918 
when we brought in more than 335 million 
pounds of soybean oil. It is interesting 
to note that with all the rapid progress 
that took place in our domestic industry, 
not until 1939 did we reach soybean oil 
production in this country in sufficient 
volume to match the quantity we imported 
from Manchuria. 

In our present war we would have been 
in far worse condition had it not been for 
the existence of our great soybean indus- 
try. Our source of coconut, palm, peanut 
and other oriental oils was shut off by 
the entry of Japan into the war. We had 
only lard and our vegetable oils to supply 
not only our civilian needs for food pur- 
poses, but to furnish our Army, Navy, Red 
Cross, relief agencies and .end-lease, so 
again we may give thanks to our pioneers 
for having had soybean oil produced in 
this country. 

The importance of soybean oil as a fac- 
tor in winning the war should not be under- 
estimated. Few realize how tragic our 
position would have been without it. There 
were no other substitutes and we would 
have had to depend largely on animal oils 
and fats, which would soon have been ex- 
hausted. 

The utilization of soybean oil is of prime 
importance to this industry. Its versatility 
permits its use in foods and in industrial 
products. Even though soybean oil has 
been available in such vast quantities dur- 
ing these critical days, it could not have 
been used in the manufacture of a diver- 
sified line of foods had it not been for the 
helpful hand of the chemists in our labor- 
atories and the cooperative work of our 
universities and colleges. We owe a vote 
of thanks to these tireless workers behind 
the lines who have delved into the myster- 
ies of converting our great reservoir of 
crude soybean oil into the palatable foods 
which we eat. Our chemical engineers 
have worked unstintingly to develop pro- 
cesses and equipment, and our research 
men have performed feats which at times 
seem miraculous. 

In the edible industry the largest con- 
sumption of soybean oil is in the manu- 
facture of shortening, the second is in the 
production of margarine. For these two 
purposes the crude oil is shipped in tank 
cars to refiners where it is neutralized, 
bleached, hydrogenated and deodorized. 
The third largest use is as a refined liquid 
oil in the manufacture of mayonnaise and 
salad dressing. For such purposes the 
crude oil goes through similar refining 
steps but is not hydrogenated. Further 


uses are in the manufacture of various food 








products and for baking purposes. 

When the war terminates soybean oil 
can again enter a large field of industria! 
uses. Being a semi-drying oil, it must be 
fortified with driers, or used in conjunction 
with linseed, tung, perilla or other natura! 
drying oils. It is used in the manufacture 
of paints, varnishes, enamels, and ever 
type of protective coating as well as in the 
manufacture of linoleum, oilcloth and wa- 
terproof fabrics. That, however, is men- 
tioning only a few of the principal purpose - 
for which the oil is intended because the 
list of possible uses is a long one. 

While soybean oil is interchangeabie 
with certain other vegetable oils in some 
products, it also has its limitations. It is 
not alone in its field and particularly since 
the production has reached such a high 
point, competition will be very keen and 
more effort will be needed to dispose of it 
in the proper channels and at a compen- 
satory selling price. Cottonseed, corn pea- 
nut and linseed oils as well as lard and 
butter production will not cease simply 
because of the increased quantity of soy- 
bean oil available. Also in the post-war 
period when the shipping lanes will again 
open to the Far East, we can expect heavy 
importations of tropical oils in the world 
markets. We have a greater task ahead 
than lies behind us. 


NEW USES 

Soybeans have been so widely publicized 
that everyone is familiar with them. Ac- 
cepted uses have been definitely estab- 
lished, but many others will be needed in 
the post-war period if we are to dispose 
of a quantity of oil similar to what we 
have been producing in the last several 
years. Unquestionably new products are 
in the making, some of which may be even 
more important than those now being _pro- 
duced. Research programs are definitely 
shaped in dozens of laboratories all over 
the country. Much study is necessary be- 
cause despite the nutritional, technological 
and economic importance of constituents 
found in soybeans, little is known regard- 
ing their structure, function and use. While 
some have been determined, still other 
substances are undoubtedly present in the 
soybean, but only a guess may be hazarded 
as to their identity. Some are so complex 
that it is difficult to isolate them in the 
laboratory. Research of this type cannot 
be hurried and we must not be misled in 
expecting the impossible. 


ECONOMIC 
PICTURE 


With the return in the postwar period 
of tropical and far eastern oils in the world 
market, plus a continued high yield of do- 
mestic fats and oils, the economic picture 
is one of sharp competition. Soybean oil 
in its present state of development has «er- 
tain uses at rather specific price relation- 
ships. A large excess of soybean oi! in 
competition with other oils and fats «an 
only lead to a sharp decline in soybean 
oil prices or pulling down of the whole 
oil price structure to a dangerous peint. 

This situation is high-lighted by the 
pricing structure which will apply on the 
current crop. The government has e:‘ab- 
lished a minimum price of $2.04 to the 
grower on soybeans. Likewise maximum 
bulk, f. 0. b. mill prices have been es‘ab- 
lished at $45 per ton for soybean oil » eal 
and 11%4c for soybean oil. 

Commodity Credit Corporation has de- 
termined that it is impossible for the »r0- 
cessor to pay $2.04 for beans and sell real 
and oil at the ceilings and has, thereiore, 
entered into processor contracts whereby 
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the processor Kuys the beans at $2.04, sells 
them to Commodity at that price, then buy 
them back at 16 to 34c per bushel less de- 
pending on the type and size of his plant. 


It is perfectly obvious that some major 
adjustments in the price of beans or in the 
prices of products, or both, must come 
when support prices on agricultural com- 
modities and OPA ceilings on meal and 
oil pass out of the picture. Can there be 
iny doubt that over-expansion of the pro- 
‘essing industry and even the present vast 
soybean oil production could be a serious 
threat to the stability of the industry? 


Some may still maintain that if imports 
threaten our domestic oil economy we can 
prevent them from coming in through tar- 
iff walls. It seems to be generally conced- 
ed that world trade is essential to world 
peace and prosperity. Both political par- 
ties in their platforms have emphasized 
world trade and the realization that if we 
are to be a great exporting nation we must 
also be great importers. 


Let’s never lose sight of the fact that 
in the postwar period whatever quantity 
of soybean oil that is produced must find 
a market on the basis of merit and price. 





Soybean oil will have to compete on a mer- 
it and price basis with cottonseed oil, co- 
conut oil, butter and lard in the food field. 
On a merit and price basis soybean oil will 
have to compete with linseed oil and im- 
ported drying oils in the industrial field. 
Soybean oil will have to compete with in- 
edible tallows, fish oils and coconut oils 
in the soap industry on'a merit and price 
basis. 

A large volume of soybean oil definitely 
has a place on a merit and price basis sat- 
isfactory to growers and processors. The 
question is whether we will develop enough 
meritorious uses for soybean oil to absorb 
present volumes of soybean oil production 
on a satisfactory average price level. 

Laboratories and technicians of the 
country must find more and better uses 
for soybean oil or the potential threat of 
over-production will materialize to be a very 
real detriment to the soybean grower and 
processor, and perhaps our entire oils and 
fats economy. It is a challenge we must 
all grasp with vigor and intelligence. We 
must not let the rainbow of hope and pro- 
mise change to a mirage of disillusion- 
ment, 


WHERE TO IN CORNBELT 
QYBEAN PRODUCTION 


By G. G. McILROY 


UR SOYBEAN production is now 
O the largest of any nation. Whether 

this production will drop back to 

one hundred million bushels an- 
nually, remain about the same, or increase 
another one hundred million bushels, is 
the question. It all depends on the price 
offered the American farmer. As long as 
he can get a per bushel price as good in 
comparison to prices of corn, oats and 
wheat as he is getting today, you can look 
for no decrease in our soybean acreage. 
It would be, in my opinion, the heighth 
of folly to venture even a guess as to what 
the price might be a few years after our 
Wars are over. 

The world is overflowing with vegetable 
oils of low production cost ready to pour 
into our country just as soon as ships are 
ready and available for such use. What 
about the postwar tariffs? Will markets 
for fats and oils be developed abroad? 
Will renewed imports of vegetable oils les- 
sen the demand for soy oil? Will pro- 
teins, other than those derived from the 
soybean, depress the price of the soybean 
when we have fewer animals to be fed? 

These are some of the factors which will 
determine our production in the postwar 
years. Of one thing we can be certain— 
progress will be made in securing better 
yielding varieties, in more efficient methods 
o! removing the oil from the bean, and in 
developing many new uses for various bean 
products. 

_Of the newer varieties, we should con- 
sider the Earlyana and the Lincoln—both 
discovered and developed by Cornbelt ag- 
ticultural colleges, and experiment sta- 
tlons. 

(he Earlyana is a new variety released 
by Purdue in 1943, It is one of the ear- 
liest_ varieties of satisfactory oil content 
tecommended for northern Indiana and 
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northwestern Ohio, being 5 to 7 days ear- 
lier than the Richland. It is taller than 
the Richland, does not set beans so close 
to the ground and will out-yield the Rich- 
land on lighter soils. 

The Richland will continue to be a pop- 
ular early variety, on very fertile soils in 
northern Ohio and Indiana, but it is ex- 
pected that the Earlyana will largely re- 
place the various other early varieties, on 
all lighter soils. 

The Earlyana will give growers wanting 
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to follow soybeans with wheat, ample op- 
portunity in the shorter season areas to 
get wheat in the ground by fly-free date 
or soon after and will yield within 2 to 4 
bushels of the midseason varieties such as 
Dunfield, Illini, Manchu and Mandell, 
which mature 10 days to 2 weeks later 
than the Earlyana and are generally too 
late for wheat seeding. These early vari- 
eties will mature when planted later than 
the midseason varieties can safely be 
planted. 

No Earlyana seed was available for gen- 
eral use in 1944, but there will be quite a 
little for 1945 and probably plenty for 
1946, 


LINCOLN 
VARIETY 


The Lincoln soybean is the most out- 
standing of all soybean varieties yet intro- 
duced. It is a product and development, 
primarily of the Illinois Experiment Sta- 
tion and the Illinois College of Agriculture. 
We Ohioans wish we might claim some 
credit, yet we are forced to admit that we 
never saw it until 1939. The Lincoln has 
been tested for the past 6 years in 82 co- 
operative tests throughout the soybean belt. 
Ohio, Indiana, Illinois, lowa, Missouri and 
Nebraska cooperated with the U. S. Reg- 
ional Soybean Laboratory in these tests. 
The Lincoln has averaged 4 to 6 bushels, 
or 20 percent higher yield in these tests 
than such other standard midseason vari- 
eties as Dunfield, Illini, Mingo, Mandell and 
Scioto. Lincoln should now replace all of 
these varieties including the various strains 
of Manchu. It also lodged less, had better 
quality seed, matured at about the same 
time as the Dunfield and Illini and aver- 
aged 8 percent more oil with a higher 
iodine number. In regional tests in the 
above states it yielded 5.9 bushels more 
than Mandell and contained 2.3 percent 
more oil. 


With these definite figures of superiority, 
it is reasonable to state that the grower, 
who has Lincoln seed for his soybean acre- 
age, can cut his production costs 25 per- 
cent. That is, if it costs him $1.00 to grow 
1 bushel of Dunfield, he can grow a bushel 
of Lincoln for 75c¢ which is a material sav- 
ing in anybody’s business. 

There was no Lincoln seed available for 
1944 except to growers who have agreed 
to increase it for seed purposes only. Con- 
siderable seed will be available for 1945 
and enough for everyone, we hope, by 
1946. 


Along the line of new uses, we may also 
expect many new chemurgic developments 
which, in the aggregate, will require an 
increasing percentage of our soybean pro- 
duction, 


Last February in Columbus we had a 
two-day meeting sponsored by the National 
Forecast Council of the Ohio Development 
and Publicity Commission. A number of 
outstanding men made very wonderful talks 
relative to what the postwar -years had in 
store for us. One of these talks was of 
especial interest to me. It was made by 
Robert A. Boyer, formerly of Ford Motor 
Co. and now with The Drackett Co.—you 
all know him. Mr. Boyer, as a research 
man, tried to pass on to his listeners some 
of his enthusiasm for the future of the 
soybean, along with some practical reasons 
for his enthusiasm. I am going to attempt 
to give you sort of a brief of a portion 
of Mr. Boyer’s talk. 

Mr. Boyer said that in spite of the large 
amount of publicity given the soybean oil 
and the use of the residue meal, contain- 
ing the high percent of protein, the most 
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promising and interesting part of the story 
has not been told. 

In our childhood days we learned to 
classify objects and materials in the so- 
called “Animal, Mineral or Vegetable 
Kingdoms.” 

It is with the mineral group that we, 
as a people, have reached our highest de- 
gree of achievement. As we think of this 
accomplishment, we must acknowledge 
that the mineral deposits of the earth’s sur- 
face have been pretty well discovered and 
probably are on the way to exhaustion. 
Sooner or later we are going to have to 
obtain our mineral supplies from more dis- 
tant and remote points, or from materials 
bearing a smaller percentage of the de- 
sired elements. Costs will go up. Some 
nations will not have desirable supplies 
of necessary minerals. 

Let us consider the vegetable world. 
Man’s accomplishment in this kingdom is 
not impressive. There are over 250,000 spe- 
cies of plants already identified by botan- 
ists. Of this number we make use of less 
than 1 percent, and this 1 percent includes 


@ Price will be the controlling factor 
in soybean production after the war, 
but new varieties and Chemurgic de- 
velopments will have a bearing. Mr. 
Mcllroy, a former president of the 
American Soybean Association, is a 
director of the ‘National Farm Chem- 
urgic Council, and president of Farm 
Management, Inc., at Irwin, Ohio. 


our agricultural industry. 

In this vegetable world we find an awful 
lot of what our scientists call cellulose. 
The wood from the trees, the stalks and 
leaves of all plants and crops are mainly 
cellulose. Today we have vast industries 
in lumber, cotton, rayon and plastics, all 
products of a certain type of mechanical 
manipulation of cellulose. The vegetable 
world will repeat itself year after year. The 
science of farming today is, in part, simply 
a method of controlled production of a very 
few vegetable plants. Nature really does 
the job. She gives us an inexhaustible 


THE GERMINATION OF 
Stored Soybeans 


By R. F. FUELLEMAN and W. L. BURLISON 


Department of Agronomy, University of Illinois 


M«=: factors affect the germination 
of stored soybeans. Some of these 
may be listed as follows: 
1. The percentage of moisture 
when stored. 
2. Temperature of beans when stored. 
3. Atmospheric humidity. 
4, Air temperatures. 
5. Size and type of storage bin. 
6. Percentage of damaged beans. 


Most of these are interrelated in their 
effect on germination. High temperatures, 
for example, may be due to a high mois- 
ture content within the body of the stored 
beans. This in turn may cause chemical 
changes in the beans and subsequent loss 
of germination. 

The germination of stored soybeans is 
apparently most strongly affected by chang- 
es in the percentage of moisture during 
the storage period. Experiments conduc- 
ted by the Illinois Agricultural Experiment 
Station and the Illinois Natural History 
Survey in 1942 and 1943 showed that as the 
moisture content of beans increased, ger- 
mination decreased. A similar trend is 
apparent in the present study. A parallel 
trend in the storage of soybeans over long 
periods of time is a gradual loss in ger- 
mination caused by aging. However, this 
loss is small during the first year of stor- 
age and does not account for any large 
part of the losses occasioned by high mois- 
ture. 

In this study, beans having a low mois- 
ture content at the time of storage suffered 
only small losses in germination at the end 
of 6 months. Beans containing a relatively 
high percentage of moisture at the time of 
storage (12 to 15 percent) sustained some 
losses in germination during the same per- 
iod. 

A large bulk of beans placed in storage 
when air temperatures are high as often 
is the case in September, lose heat rather 
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slowly. Atmospheric humidity, probably 
in conjunction with temperature, has some 
effect on germination although in the pres- 
ent study the soybeans were stored when 


‘air temperatures were low. These factors 


are difficult to separate. In this study the 
temperature of the beans in February 1944 
ranged from 15° to 32° Fahrenheit. In 
June the temperature range was 39° to 60° 
Fahrenheit. The range of temperatures at 
the time of filling the bins was 26° to 38° 
Fahrenheit. 

Beans for germination tests were obtained 
from the various bins of the storage pro- 
ject by taking average samples at the time 
of storage in November 1943 and in Jan- 
uary and February 1944. Composite sam- 
ples and also spot samples were taken again 
in June and July. These samples were 
placed in a constant temperature-humidity 
room until placed in the sand benches 
of the greenhouse. Duplicate samples of 
100 beans were planted in the sand kenches 
at a depth of 11% inches. At the end of 
a 9-day period counts were made classing 
beans as strong and weak in germination 
or dead. 

In this storage experiment weakly ger- 
minating beans are grouped with dead 
beans. Under actual field conditions many 
weakly germinating beans undoubtedly 
produce good plants if conditions are fa- 
vorable. Grouping weak beans with strong- 
ly germinating beans does not necessarily 
change the relative ultimate position of 
soybeans with. respect to keeping quality 
because beans may be entirely lacking in 
germinability and show no other external 
evidence of spoilage. 

It is too early to draw conclusions from 
the work on this experiment. 


A cooperative project conducted by the Illinois 
Agricultural Experiment Station, the [Illinois 
Natural History Survey, and the U. S. Depart- 
ment of Agriculture, Agricultural Research Ad- 
ministration, Bureau of Plant Industry, Soils 
and Agricultural Engineering, Division of Agri- 
culture Engineering. 








supply, a definite advantagé over the lim- 
ited minerals. 

In the plants, the seed is the only part 
in which we find any quantity of fats and 
protein. As I said before, the stems and 
leaves are cellulose. 


HIGHEST 
FORM 


The animal kingdom represents nature 
in its highest and most complex form. In 
the animal kingdom protein plays the same 
role as cellulose in the vegetable kingdom. 
Protein is the essential and all important 
element in every moving thing and living 
creature on this earth. But when we look 
for important industries other than food 
based on protein to compare with the cel- 
lulose developments of the vegetable world, 
we find none. 

Here is where the soybean comes into 
the picture. This new chemurgic crop 
makes available to industry for the first 
time an almost unlimited supply of low 
cost protein that can be easily stored, hand. 
led and extracted in a pure form. 

A few years ago, when it was first real- 
ized that such an inexhaustible supply of 
low cost protein could be secured from 
the soybean, our research laboratories, 
which were devoted to this type of experi- 
mentation, immediately started a program 
to convert the protein directly from the 
soybean into fiber instead of feeding it to 
the sheep and harvesting the wool from 
the sheep. These research men, after many 
years of tireless work, are able today to 
produce a useful fiber directly from the 
soybean. Although they feel that their 
present results are crude in comparison to 
what they will develop within a few years, 
their present product indicates, positively, 
that they are on the right track. It re- 
quires the produce from 1 acre of land 
to support 1 sheep for 1 year to produce 
8 pounds of wool. If the acre of land is 
used for the production of soybeans, the 
scientist can produce 200 pounds of soy- 
bean fiber. 

All other fibers produced from the veg- 
etable world, such as cotton, flax, hemp, 
are composed of cellulose. All fibers pro- 
duced by the animal kingdom are composed 
of protein. In spite of the fact that many 
of the cellulose fibers are cheaper and 
sometimes stronger, man is still depend- 
ent on the protein fibers, such as wool, 
for all uses which require warmth, resil- 
ience and the ability to retain a desired 
or given shape. 

And so we have the protein fiber made 
directly from the vegetable world. It is 
but the start of a new industry which can 
be highly important and far reaching in 
its effects. A new use for the soybean, 
which at present is profitably utilizing !4 
million of our American farm acres. 

We will all agree that the soybean is a 
desirable crop from the farmers’ stand- 
point, if and when the unit price is suflic- 
ient to give the farmer some money advan- 
tage over other crops. Since laws already 
passed provide for a floor on farm pro- 
ducts, for 2 years after our wars are over, 
of 90 percent parity, it is certain, in my 
opinion, that we will have for each of the 
next 2 years an acreage planted little less 
than the 14 million we have in 1944. 

From 1946 on I am most optimistic. 


I have the greatest of confidence in the 
soybean and in the men behind the soy- 
bean industry. I have been intimately «s- 
sociated with both for many years. DP 
ficulties have been met and overcome in 
the past, and difficulties will be met a” 
overcome in the future. You, my readers, 
have a similar feeling. 
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The Next 


TWENTY-FIVE YEARS 


have grown and many of those who 

have processed and sold the soybean. 

You have remarked upon the marve- 
lous growth in the production and use of 
this form of wealth, relatively new to Amer- 
ica. Even those most familiar with the 
story reflect with amazement that a crop of 
which hardly a million bushels had been 
grown in a year before the first world 
war should in this war have become a 200 
million bushels a year crop. 

I should like, if I were able, to calculate 
the benefits which have been created for 
the United States of America by this inter- 
esting achievment in production. It would 
not be too difficult to multiply the annual 
crop by the average price of each year, 
and thereby obtain an approximate total of 
the dollars the soybean has earned for its 
producers. 


SOYBEANS 
AND JOBS 

That figure, however, would be grossly. in- 
sufficient. The soybean does not stop its 
constructive course when it is sold from the 
farm. These hundreds of millions of bush- 
els have made an enormous number of 
jobs for men who needed them. During 
the’ depression years, from 1930.to 1941, 
while the demand and production of soy- 
beans were rising steadily year by year, each 
one of those extra jobs was tremendously 
important to some family. There were 
jobs hauling the beans, jobs in the elevators 
and on the railroads, jobs in the processing 
plants, jobs in the feed mills, jobs for 
salesmen and accountants, for chemists and 
engineers and carpenters and builders that 
would not have existed during those years 
had it not been for the rising tide of soy- 
beans. 

Because those jobs were created by the 
production on the farms of a new and need- 
ed crop, there was money to buy food and 
clothing, automobiles and household goods, 
that otherwise would have found no mark- 
ets. Thus in turn other new jobs were 
created to build the automobiles and to dig 
the iron for them, and there was business 
fer grocers and merchants whose doors 
might have had to close. 


Crowding into millions of acres that 
otherwise would have been adding to the 
surpluses of corn and oats not so much 
needed in those years, soybeans undoubtedly 
he!ped to prevent the prices of those and 
pe:haps other crops from falling to even 
lower levels. The soybean money helped 
to meet mortgage payments, to send young- 
Sters to school, and to improve the standard 
of living on tens of thousands of farms. 

All this came about by producing a crop 
of value which met some of the country’s 
necds and for which people were willing 
to pay. The soybean gave America more 
protein for human and for animal food. 
More protein was needed. The soybean 
gave America an added supply of vegetable 
oil. That, also, was needed in the national 
economy. It did more. By stimulating 
the imagination of scientists and of men of 


Tose here tonight include men who 
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By WHEELER McMILLEN 
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WHEELER MCMILLEN 


@ The miraculous rise of the soybean 
teaches a lesson that has not been 
learned by our governmental “plan- 
ners’—but that lesson must be learned 
if ihe promise of the next 25 years is 
to be realized, says Wheeler McMillen, 
who as editor-in-chief of Farm Journal 
and Farmers Wife and president of 
the National Farm Chemurgic Council, 
has long been interested in the soybean. 





industry, the soybean has become a great 
industrial raw material out of which old 
things are being made better and new 
things are being added to the national 
standard of living. 

No, it is not possible to calculate nor 
even to estimate what the soybean has done 
for the people of the United States. We 
shall have to be content with the certainty 
that it has added enormously both to the 
wealth and the welfare of millions of 
people. 

Now let’s explore another aspect of the 
soybean’s career. We agree that it has 
brought a tremendous amount of wealth 
that we did not have before. From whom 
was all this wealth taken away? 

There are those, you know, who believe 
that this is a mature nation, a nation that 
will grow no more. All the pioneering is 
done. Their doctrine is that since nothing 
more can be added, the time is come in our 
old national age when we can only share 
that which already is in existence. If they 
are right, this wealth must have been taken 
away from some one else. 

The soybean was brought here from 


China. Did we therefore take this wealth 
away from the Chinese? They are prob- 
ably growing more soybeans than ever be- 
fore. If they export fewer to us, the 
advantage is theirs. The Chinese, with a 
standard of living hardly a tenth as high 
as ours, have néver had enough soybeans 
nor enough of anything else for their own 
use. If they grow and use more of the crop 
themselves they are better off for doing so. 

Did the soybean take its wealth, then, 
away from the producer of corn? I hardly 
need ask any corn grower here if he be- 
lieves he is worse off because of this new 
crop. Did it deprive the oats grower? 
Obviously not, since he grew fewer acres 
of oats and more of soybeans. 

There is but one answer to this train of 
interrogation. The great wealth of the soy- 
bean is new wealth. The new soybean dol- 
lars were created by the toil of farmers 
out of soil and air and rain and sun; they 
were made by the work of men in the mills 
and on the roads and by the salesmen who 
took the products to those in need of their 
new values. The soybean dollars are new 
dollars. They have not been taken away 
from anybody. They are dollars that would 
not have existed except for this new crop 
and the work that has been invested in its 
production. 


The truth, then, must be that they are 
wrong who say this nation is mature, that 
no pioneering is to be done, that more new 
wealth is not to be created in America! 
The soybean -has proved them wrong! 

The soybean proves beyond the shadow 
of doubt that wholly new wealth can be 
created in tremendous volume. 

I have remarked elsewhere that before 
1789 virtually nothing had happened in the 
world to improve the conditions of the 
masses of people. Since 1789 living con- 
ditions of Americans have advanced to a 
level three times as high as those of any 
other great nation, and virtually all the 
occidental world has seen notable advances. 


SOYBEANS 
AND FREEDOM 


The one explanation for this is the fact 
of freedom. The year 1789 marked the 
first establishment of a government of such 
limited powers that men were left com- 
pletely free to exercise their initiative with 
full hope of reward. The -untrammeled 
freedom of Americans inspired men else- 
where to loosen their shackles. The world 
moved forward as never before. Wholly 
new horizons opened up. The existence 
of new lands to cultivate was a minor and 
not a major cause of progress. The lands 
had already been known for nearly four 
centuries. Freedom was the fuse that set 
off the energies of men to cultivate the 
lands and to create the tools with which to 
multiply their fruits. 

The next 25 years may well determine 
the destiny of all mankind for centuries 
to come. If freedom and hope cannot sur- 
vive in America, where alone they have a 
chance, the whole human race may easily 
plunge into another era of darkness, dark 
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ages that may last not for a thousand years 
but for 10,000 years. 

It is entirely possible that there will be 
another depression in agriculture after this 
war closes. There is no justification how- 
ever for such a depression to be permanent 
or even long. Let it be remembered that 
America is ready, in agriculture and in- 
dustry, to serve our 140 million people and 
more too, with better and more abundant 
products. Leave unrestricted the incentives 
to progress and progress will forge ahead, 
making more jobs as it goes and rewarding 
toil with more goods. 

The function of government is to serve 
the people. It is not to manage their affairs. 
There is no wisdom in government except 
the limited wisdom of individual men who 
serve in government. 

The experience of the soybean affords an 
excellent illustration of the distinctions’ be- 
tween service by government and manage- 
ment by government. When Uncle Sam 
sent W. J. Morse into Asia to bring back 
new varieties of soybeans, government was 
serving the people. When experiment sta- 
tions developed these varieties, that was 
service. When public laboratories studied 
the processes and uses for soybeans, that 
was service. When colleges and extension 
forces spread the knowledge of soybean pro- 
duction, that is service. But if government 
decrees the number of soybean acres on a 
farm, determines how they shall be sold 
and at how much, and prescribes for what 
they shall be used, that is management. 
Except under the urgencies of war manage- 
ment does not belong to government and in 
every instance is dangerous to the true wel- 
fare of the people. 


GOVERNMENT 
SERVED 


Government served in the course of the 
expansion of the soybean business. How- 
ever, it was the enterprise of thousands 
of individual growers and seed producers, 
the independent chance-taking of proces- 
sors, and the eagerness of industry to util- 
ize so versatile and meritorious a product. 
Government managed economy is not open 
ta the exnon-inn of new kinds of production 
because of the political resistance of those 
already established. Soybean oil in a man- 
aged state would have had _ no chance to 
prove its merits in free and honest com- 
parison with established oils. 

As farmers consider the adjustments 
which they may face in the years just 
ahead, it may be significant to consider the 
recent past. It is not too much to say that 
in the Cornbelt, the agricultural adjustment 
accomplished by the advance of the soybean 
was more effective, sounder, and certainly 
more permanent than all the adjustment 
brought about by federal restrictions and 
federal checks. 

Certainly the soybean offers one lead 
toward the improved stability of agricul- 
ture. Suppose there can be established in 
the great Wheatbelt another crop or crops 
that will flourish there as profitably as the 
soybean has in its present territory. One- 
crop wheat would cease to be a major 
agricultural headache. Suppose new crops 
can be established in the cotton states that 
will free them from their one-crop depend- 
ence upon the vagaries of distant markets? 
New prosperity would invade the south. 
Suppose more profitable uses can be de- 
veloped for corn than to turn it into exces- 
sive quantities of lard? The cornfield 
would become a better standurd of se- 
curity. 

Nearly every one of the agricultural sci- 
ences is yet in infancy. No one yet knows 
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all there is to know about soils and fertility, 
the growth of crops, or the husbandry: of 
animals. We have not yet conquered the 
opposition of insects, diseases or rodents. 
We have not yet learned to manage water 
to ayoid the ruin of drouths. We do not 
yet understand the countless biological ac- 
tivities that govern the soil. We have treat- 
ed the soil as though it were almost wholly 
a chemical affair, with little regard for the 
bacterial and other living reactions under 
its surface. 

Only in recent years has science reached 
a stage where it can even ask, much less 
answer, the questions that will mean much 
to the stability and prosperity of rural and 
of all America. Our applications of ma- 
chinery and power are still crude as com- 
pared to what they can become. Our use 
of technology in holding more of the profit- 
able processing operations closer to the 
farm is mostly in the future. More than 
300,000 species of identified plants await 


INSECTS ATTACKING 
SOYBEANS STORED 
IN ILLINOIS 


By M. D. FARRAR 


BSERVATIONS on insect damage 

to soybeans in storage over the past 

2 years indicate that most grain- 

infesting insects do not damage 
hard, dry soybeans. When the beans con- 
tain moisture in excess of 12 percent, they 
become subject to attack by several spe- 
cies of insects. At a moisture content be- 
tween 12 and 14 percent, probably little 
deterioration will occur from the presence 
of insects. When the moisture content of 
the grain exceeds 14 percent, insects that 
are attracted to decaying organic material 
may become abundant, with damage to the 
grain as a result. 

The number of insects found in bins of 
soybeans stored 1 year or longer may be 
associated with the moisture condition of 
the beans in the bin. Soybeans absorb 
moisture quickly and form spots of de- 
caying beans under roof leaks, or along 
the sidewalls where moisture has entered. 
Wherever these spots are formed, insects 
become abundant. Since insect breeding 
is confined to the area of high moisture, 
the remainder of the bin is not seriously 
injured. 

Bins of soybeans standing for one or 
more seasons establish a definite pattern 
of moisture transfer. Moisture from the 
lower levels of grain accumulates in the 
surface layer in a lens-like mass 12 to 24 
inches deep in the center, becoming very 
thin or disappearing within 2 feet of the 
side walls. 

The accumulation of moisture probably 
never becomes sufficiently high to cause 
molding in bins filled with soybeans con- 
taining less than 10 percent moisture. At 
moisture contents above 10 percent, the 
transfer of moisture into the upper layers 
increases somewhat in proportion to the 
moisture content of the grain. Data in- 
dicate that soybeans with 12 percent or 
greater moisture content will become 
moldy in the upper layers within 1 year of 








further examination to determine their uses 
for the plant scientist and the organic 
chemist. Certainly there are potential new 
crops among them. Research to find new 
uses for the plant materials we produce 
has hardly started. 


The next 25 years may be critical, tur- 
bulent and declining years. If they resuli 
in the throttling of American freedom, they 
will mark the turning point toward the de 
cline of civilization, the brilliant interva 
of the American rise will become a brigh: 
speck in the past, and the long slump int 
ages of darkness will begin. 


On the other hand, the next 25 year- 
may mark the rise to new levels of pros 
perity for agriculture, new security ani 
stability for all our people, new abundanc 
and new hopes for the well-being and peac« 
of the world. Leave our constitutiona! 
freedoms unshackled, and we shall lead 
humanity forward. 





content of 


moisture 


@ When the 
stored soybeans is high look out for 
insects. Dr, Farrar describes the con- 
ditions under which insect infestation 
is most apt to occur. Since 1932 the 
author has been research entomologist 
with the Illinois Natural History 
Suvrey, specializing on insecticides and 
fumigants and the ecology of insects 
and plants. He is a member of the 
American Association of Economic En- 
tomologists and the Entomological So- 
ciety of America. 


undisturbed storage. In bins of soybeans 
with lower moisture content the moldy area 
in many cases is not sufficiently large to 
cause an insect hazard for the entire hin 
of grain. 

In this surface mass average moisture 
percentages may exceed 20 percent. This 
moisture change starts in the fall, October- 
November, within a few days after thie 
beans are placed in storage. The mois- 
ture reaches a peak about March, after 
which the upper layers of grain tend to 
dry. The following fall and winter ed- 
ditional moisture is deposited to raise te 
moisture to as high as 25 percent. Where 
this occurs, decay of the beans is commen. 
In this surface mass average moisture pcr 
centages may exceed 20 percent. Molding 
occurs in the area of high moisture, along 
with active breeding by several species of 
insects. Breeding is normally confined to 
areas of high moisture, but adults may 
be found in all portions of the grain muss. 

Insects that were found to breed fre:ly 
in soybeans containing moisture above |2 
percent are as follows: Indian meal moth. 
Plodia interpunctella Hbn., breeds in ‘he 
upper and sidewall layers of grain, feeding 

(Continued on page 5) 
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An Analysis of 


THE SOYA FOOD SITUATION 


By DONALD S. PAYNE 


rect utilization of soya products for 

food had increased rapidly and continu- 

ously, I might justifiably be accused of 
attempting to mislead you or foster over- 
optimism. Although substantial progress 
has been made, it has been neither as rapid 
nor as continuous as was desirable or might 
have been expected. Thus, it seems to be 
an especially opportune time to review the 
progressive steps which have been made 
during the past two years and to balance 
against these advances certain setbacks and 
unsuccessful experiences, with the view of 
defining as nearly as possible the road that 
should lead us to the desired goal. 

I believe that the industry now recognizes 
that although its future is limited only by 
the nutritional requirements of the world- 
wide populations for proteins of high nu- 
tritional quality, the percentage of this huge 
ultimate market that can be attained will 
depend directly upon: 


1: I WERE to report to you that the di- 


1. The development of products with taste 
appeal. 

2. The development of products that con- 
tribute to the improvement of quality 
in manufactured foods, and 

3. The supply and distribution of such 
products by the soybean industry to 
consumers and food manufacturers in 
volume at prices commensurate with 
economic needs. 

I believe that the industry as a whole 
recognizes the error of offering soya _pro- 
ducts: 

1. As substitutes for other foods, 

2. On the sole basis of nutritional quality 
without regard for taste appeal, or 

3. As ingredients at levels higher than are 
acceptable. 


With the entrance of the United Siates 
into World War II, our government decided 
that it was strategically essential to hedge 
the supply situation on proteins of high nu- 
tritional quality against possible shortages 
of animal protein. This could be most 
economically and conveniently accomplished 
by providing increased facilities for the 
manufacture of soya flour. Government 
representatives urged the soybean proces- 
sors to expand their soya flour facilities. 
Processors responded promptly to this re- 
quest, even though they were aware of the 
risk and hazards involved, by expanding 
their capacities from an estimated 400 mil- 
lion pounds in 1942 to about 1-billion 400 
million pounds by December of 1943. This 
expanded capacity contributed to the over- 
all safety of the war food effort. It was 
a major contribution to the war effort. 

"he government gave no specific guar- 
anices on the use of these expanded facili- 
ties but the War Food Administration did 
aid the processors by: 

1. Making substantial purchases under 
lend-lease for delivery to various allied 
nations, 


' 2. Developing the use of soya products in 


processed foods for procurement under 
lend-lease and by relief agencies, and 
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@ Donald S. Payne, soy food expert in 
the procurement branch of War Food 
Administration, says public acceptance 
of soy flour has been very good con- 
sidering tremendous competition it has 
encountered from other protein foods. 
He believes other soy foods are also 
due to come into the picture. 





3. Conducting a nation-wide educational 
campaign through the facilities of sci- 
entific literature, radio, popular maga- 
zines, and press on the nutritional aud 
economic advantages to be gained from 
the use of soya products. 

Soybean processors and jobbers developed 
packages of soya flour and grits for ret: 
distribution at popular prices through ner- 
mal grocery channels. Nation-wide distri- 
bution of these products was obtained. 

Thanks to the continuance of favorable 
growing seasons and the fortitude of the 
American farmer no protein shortages have 
developed. True, we have rationing but 
under our rationing system the per capita 
consumption of meat has risen from an 
average 130-pound pre-war level to a level 
of 158-pounds on the basis of the first 
quarter of 1944, only 4 pounds shy of the 
all-time high set in 1908. Production rec- 
ords on pork, beef, veal, lamb, and mutton 
have risen to unprecedented heights. Pro- 
duction and consumption of dairy and poul- 
try products have shown comparable in- 
creases. In the face of this flood of high- 
quality protein, of the most desirable types, 
it is really astounding that soya products 
have made the substantial progress that 
they have. 

The progress that has been made was 
achieved in a highly competitive market. 
By virtue of this fact, it should be a more 
permanent progression than one of larger 
proportions gained through the aid of short- 





ages and scarcities of other protein foods. 
It is in itself a reasonable guarantee of fu- 
ture progress. 

Total sales on soya flour and grits have 
risen from approximately 25,000,000 pounds 
in° 1940 to 110,000,000 pounds in 1942 and 
to 290,000,000 pounds in 1943. The 1943 
production was equivalent then to about 
3.1 percent of the flour equivalent weight of 
the total soybean crop. From the ‘first quar- 
ter of 1943 up through the first quarter of 
1944 sales increased at a relatively progres- 
sive rate. Sales for the first quarter of 1944 
were at a rate substantially ahead of 1943. 
Sales in the second quarter of 1944 showed 
a disturbing drop. This was primarily due 
to cessation of government purchases result- 
ing from a temporary acute shortage of 
shipping space for such items as food. 


TOTAL 
SALES 


Even though total sales should increase 
in 1944 over the 1943 level there would 
still be lying idle a capacity of over one 
billion pounds. This, of course, is a prob- 
lem of considerable consequence to the in- 
dustry. It has been estimated that unless 
operations can be conducted at somewhere 
near a 30 percent level of the one billion 
400 million pounds expanded capacity pro- 
vided by processors, a great deal of the 
equipment will have to be converted to other 
uses. Operation at a 420,000,000-pound lev- 
el was therefore set early in this year by the 
Office of Distribution of the War Food 
Administration as the immediate goal. Pros- 
pects of attaining this goal in 1944 will 
depend largely upon two factors: 

1. Progress of the war in Europe, and 

2. Increased acceptance by food manufac- 
turers of the improved lines of flour and 
grits now being offered by processors. 


As the war in Europe progresses, and the 
liberated areas grow larger, the demands 
for food must increase. Demands for re- 
lief foods may never reach the very high 
levels predicted by various relief agencies 
but they will be substantial. Soya products 
are ideally adapted for relief feeding pur- 
poses. 

Palatable, low-cost dry soup mixes con- 
taining 20 to 25 percent of soya products 
blended with pea flour, bean flour, dehydrat- 
ed cheese, or dehydrated vegetables have 
been developed especially for relief feeding 
programs. Quick-cooking, dry stew mixes, 
cereal concentrates, and porridges contain- 
ing soya have also been developed for such 
uses. A great deal of work has been done 
on the use of soya products with wheat 
flour in bakery products, especially in 
types of bread commonly consumed by 
various European nationalities. This lat- 
ter field has probably the most promising 
possibilities, both from the standpoint of 
providing adequate nutrition at low cost 
to relief agencies and of obtaining in- 
creased volume of sales for the soybean 
industry. It has been demonstrated repeat- 
edly that soya products blend with wheat 
flour to provide products of superior nu- 
tritional quality. Bread in Europe, even 
to a greater extent than in the United States, 
is the “Staff of Life.” Soya should be used 
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extensively in the various relief programs 
now being planned. 


Many of the new flours now being offered 
by processors show marked improvements 
in color, granulation, and flavor. There must 
be continued improvements along these and 
similar lines if the industry is to hold its 
own or forge ahead in the highly competi- 
tive market to which I have previously 
referred. Some of these improvements are 
on the way. A recent publication of the 
Northern Regional Research Laboratory on 
alcohol debittering, personal communica- 
tions from chemical supply houses servicing 
soya processors, and confidential reports 
from the research laboratories of the pro- 
cessors themselves all indicate that this is 
true. 


Interest in soy milk products and the 
use of these products in the manufacture 
of various types of cheeses appears to be 
growing rapidly. Although these are his- 
torically the oldest types of foods prepared 
from the soybean, production in the United 
States has never been developed on a vol- 
ume basis. During the past year at least 
six large commercial laboratories have been 
working actively in the development of pro- 
ducts of these types both from the whole 
soybean and expeller and extraction pro- 
ducts for large volume production. From 
the standpoint of edible quality and nutri- 











tional value, I am sure that some of the 
products that have been shown to me by 
these laboratories can compete successfully 
in any market if they can be produced at 
costs making it possible to price them at 
proper levels. 

Members of the American Soybean Asso- 
ciation might well take a special interest 
in all these technical developments, for 
products developed from the American soy- 
bean crop at costs that will allow for open 
market competitive world-wide distribution 
in the post-war period may hold out the 
greatest hope to the underprivileged popu- 
lations of the world for the fulfillment of 
the pledge “Freedom from Want.” To the 
American soybean grower and _ processor, 
they hold out hope for a market at a time 
when it may be sorely needed. 

The initiative in the development of the 
post-war market lies primarily within the 
hands of the industry itself. The govern- 
ment will, I am sure, continue to assist 
the industry in this development. The ef- 
fectiveness of any post-war program, how- 
ever, will be in direct proportion to the 
degree of cooperation existing between the 
industry and the various interested goverit- 
ment agencies. Agreement within the in- 
dustry on concrete and definite objectives, 
therefore, will influence the future plans of 
government in this connection and imple- 
ment their administration. 


THE BREEDING WORK 


of the U. 8. Regional Soybean Laboratory 


By L. F. WILLIAMS 


NE of the major projects of the U. S. 
Regional Soybean Laboratory is the 
development of improved strains of 
soybeans. We have put a major em- 

phasis on this project because we believe 
that one of the best ways to produce soy- 
beans more economically is to plant better 
varieties. 

The. introduction of adapted varieties 
makes possible a wider distribution of profit- 
able production. In established areas im- 
proved varieties can raise the yield of beans 
per acre or the yield of oil per acre with- 
out appreciably increasing production costs, 
thus lowering the cost per unit produced. 
Although the breeding work has been cent- 
ered at Urbana during the first 6 or 7 years 
of the Laboratory, large scale projects have 
also been under way in Iowa, Indiana, Ohio, 
and Missouri, and in the past 2 years Wis- 
consin, Minnesota, Nebraska, Mississippi, 
and North Carolina have increased the 
scope of their breeding programs. 

Some of the ways in which soybeans may 
be improved are as follows: 


Increase the ability to produce seed. 
Increase the resistance to lodging. 
Increase the resistance to disease. 
Increase the resistance to insects. 


Select for more suitable maturity, i.e., 
earlier or later strains for certain sec- 
tions. 

6. Improve the chemical composition. 


Ae do MS IR 


The attempt to increase the yield per 
acre has received the most attention in the 
breeding work until recently. There are two 
reasons for this. First, yield is the most im- 
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portant characteristic and the one most 
intimately connected with production. If a 
new variety yields better than the old, farm- 
ers are quick to see the advantage of the 
new strain. Second, an increase in yield of 
beans per acre has seemed the easiest way 
to increase the yield of both basic sovbean 
products, meal and oil. So far it has not 
been difficult to find in almost any segrega- 
ting population, strains which exceed the 
yield of the parent varieties. In our present 
crosses we can hope to secure strains yield- 
ing 10 percent more than the parent varie- 
ties. Of course, as the level of production 
is increased in each breeding cycle it prob- 
ably will become more and more difficult 
to improve upon the yielding ability of the 
parent lines. 


LODGING 
RESISTANCE 


Selection for resistance to lodging has 
also received considerable attention. The 
Iowa program has especially stressed this 
characteristic since lodging is quite an im- 
portant factor in certain sections of that 
state. Richland has been the most out- 
standing strain in regard to lodging resist- 
ance. This resistance is easily recovered in 
crosses between Richland and other strains. 
Due to its relatively early maturity and 
lodging resistance Richland has entered into 
a high percentage of the crosses in the 
northern breeding programs. Patoka and 
Illinois T117 also contribute considerable 
lodging resistance to their crosses. 


In the South, Ogden seems to be a prom- 
ising parent where resistance to lodging is 
needed, especially on the heavier soils. So 
many selections from the Richland and 
T117 crosses look promising that selections 








from these crosses make up far more than 
their share of the entries in the preliminary 
yield trials. It should be pointed out that 
all of these strains mentioned above are 
determinate in habit and that a portion of 
their lodging resistance is due to this char- 
acteristic. 


DISEASE 
RESISTANCE 


To date very little has been done in re 
gard to selection for disease resistance, sinc: 
the pathological program of the Laboratory 
has been under way such a short time. How 
ever, real progress is being made and it i 
hoped that in the near future methods ca: 
be worked out to test the resistance 0: 
selections to a number of impo tant dis 
eases. No clear-cut cases of immunity hav: 
been observed in the northern states, bu: 
some indications of resistance to Sclerotium 
rolfsii and root knot have been observed in 
the South and breeding work is under way 
in North Carolina to transfer this resistanc: 
to several of the better commercial strains 
such as Ogden and Volstate. 


The Laboratory has not initiated any 
work in regard to selection for insect res'st- 
ance. 

Date of maturity is an interesting char- 
acter to work with. In the northern states ° 
some varieties are grown with maturities 
(at Urbana) of 85 days, while the southern 
states have some which need 185 days to 
mature. This means that separate breeding 
programs must be undertaken to supply 
strains of the proper maturity for each re- 
gion, 

In general, strains which mature during 
the hot dry weather of Julv and Auzust 
produce poor quality seed, but there is 
some variability in this respect. For scme 
purposes an early maturing bean is de- 
sired and an attempt is being made to secure 
strains which will mature in early fall and 
still produce good yields of good quality 
beans. In much of the South and parts of 
southern Indiana, Illinois, and Mi-souri 
seed quality is a major factor limiting soy- 
bean production. This is closely related 
to date of maturity. The varieties Patoka 
and Gibson have helped fill the need for 
strains of suitable maturity and are able 
to produce good yields of good quality seed 
in southern Illinois and Indiana. 

It is a rather common thing to find 
transgressive segregation for date cf matur- 
ity in soybean crosses. For instance in a 
recent cross between Lincoln and Richland, 
we found some selections which were !0 
days earlier than Richland, the earlier par- 
ent, and others a week or more later than 
Lincoln. This fact is of considerable help in 
breeding work. The cross referred to was 
made to combine the high yield and chemi- 
cal composition of Lincoln with the ear!i- 
ness and lodging resistance of Richland. 
Without the necessity of introducing a third 
variety, we have gotten strains early enou:h 
to go much farther north than either of 
the parent strains. 


Ever since the foundation of the Soybein 
Laboratory we have placed considerable i:- 
portance on the chemical composition of 
soybean varieties. The fact that most s y- 
beans are processed for oil and meal males 


(Continued on pag? ( !) 


@ A report on the uniform testing wor! 
of the Laboratory in the various state 
and the results to date. The author « 
associate agronomist of the U. S. Re 
gional Soybean Laboratory. 
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By DEANE G. CARTER and LEO E. HOLMAN 


HE STORAGE of soybeans on the 

farm involves problems of properly 

designed structures, insect infesta- 

tion and control, the maintenance 

or improvement of the quality of stored 

beans, and the effect of typical farm stor- 

age on the market grades, condition, and 
quality. 

A comprehensive study was established 
at the Illinois Agricultural Experiment 
Station in 1943, in order to find the an- 
swers to some of the many questions that 
relate to farm storage. The problems of 
storage can be solved only by the contin- 
ued study of full-sized farm-type bins with 
sufficient duplication to verify the results. 
The Illinois project has not been in oper- 
ation long enough to warrant conclusions. 
Nevertheless, considerable progress has 
been made in methods of operation and in 
tentative results that indicate the need for 
more detailed study. 

The project facilities include 67 storage 
bins of various types. About 60,000 bushels 
of soybeans were stored in 1943 at differ- 
ent moisture contents and in various types 
and sizes of bins. The comparisons of 
structures include the following: 


Bin sizes: From 760 to 2,800 bushels. 


Bin colors: White, black, red, and nat- 
ural galvanized steel. 


Bin shapes: Round, square, 12-sided, and 
oblong; depths from 6 to 134 feet. 


Construction materials: Steel sheets, 
matched boards, painted plywood, and as- 
phalt-covered plywood. 


Foundations: Crushed rock, concrete 


blocks, and earth fill. 


The data necessary to make comparisons 
include: (1) temperatures, (2) moistures, 
(3) market grades, (4) insect infestation, 
(5) germination, (6) oil content, and (7) 
fat acidity. In some phases of the study 
it was necessary to record also pressures, 
relative humidity, and wind velocity. Some 
data were secured on the respiration rate. 

Temperatures were determined by the 
use of thermocouples within the mass of 
grain; not less than seven junctions were 
used in any bin, and as many as 59 were 
used in certain bins for complete data. 
Moistures were obtained on all samples 
taken, usually on a standard “Tag-Hep” 
moisture meter. Market grades were de- 
termined principally by the War Food Ad- 
ministration, Chicago, Il]. Data on in- 
sect infestation, germination, oil content, 
and fat acidity were obtained by standard 
experimental methods as outlined in sep- 
arate reports made by the cooperating ag- 
encies and departments. 


A cooperative project conducted by the Illinois 
Agricultural Experiment Station, the [Illinois 
Natural History Survey, and the Bureau of 
Plant Industry, Soils and Agricultural Engin- 
eering, Division of Agricultural Engineering, 
Agricultural Research Administration, U. S. 
Department of Agriculture. 
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@ First report of soybean storage stu- 
dies being carried on cooperatively at 
the University of Illinois. In 1943 
60,000 bushels of soybeans were stored 
in 67 bins of various types. Mr. Carter 
is professor of farm structures in the 
Department of Agricultural Engineer- 
ing at the University of Illinois. Mr. 
Holman is agricultural engineer of the 


U. &.. BD. A, 


The following report includes the prin- 
cipal phases studied during the year and 
the observed indications of storage factors 
that affect soybeans. 


Pressure panels similar to those used in 
previous studies of corn, wheat, and corn 
and grass silage were installed in two 
soybean bins, Pressures were determined 
by measuring the deflection of calibrated 
steel rods supporting panels 2 feet square 
throughout the depth of the beans. The 
average maximum lateral pressure on the 
bottom panel was 145 pounds per square 
foot, or approximately 16 pounds per square 
foot per foot of depth at 9 feet from the 
top. (The average of pressures on the bot- 
tom panel.) Calculated pressures based 
on Janssen’s formula indicated 164 pounds 
per square foot at 10 feet down. The meas- 
ured angle of repose for soybeans was 26 
degrees. 


RESPIRATION 
STUDIES 


Six samples from representative bins, 
tested by W. E. Geddes of the Minnesota 
Station, indicated that the respiration rate 
remains low and relatively constant in beans 
with low moisture content; at moisture 
above 14.5 percent (approximately) the 
daily rate increases steadily for several 
days then tends to remain constant. 


Observations on 1942 soybeans stored in 
bins in various: areas of Illinois indicated 
a definite tendency for the air movement 
through the mass of beans to pick up mois- 
ture from the body of the bin and deposit 
it near the top center. Dangerously high 
moistures of 15 to 19 percent were found 
in the upper parts of bins that averaged 
12 percent or less when stored, the high- 
est moisture occurring in the winter. The 
same tendency was observed in all bins in- 
cluded in the 1943-44 studies. This mois- 
ture redistribution was more pronounced 
in steel bins than in wood; more in large 
wood bins than in the smaller ones; and 
more in high moisture beans than where 
moistures were low. 


It is reported by AAA officials that very 
low moisture beans (8 or 9 percent) were 
so dry that the split and mechanically dam- 
aged beans caused by binning and reload- 
ing frequently resulted in the loss of one 
or more market grades. In the present 
studies moisture contents of 14.5 percent 








or higher were associated with the higher 
respiration rate, greater moisture redistri- 
bution, more insect infestation, higher bin 
temperatures, decreased germination, and 
similar indications of deterioration. These 
indications of deterioration were not asso- 
ciated with lower moisture contents. This 
indicates that soybeans of 10 to 12 per- 
cent are perhaps best for safe storage, al- 
though more research is needed to estab- 
lish exactly the safe moisture limits. 


MOISTURE 
CHANGES 


There was an increase in the moisture 
content of virtually all stored beans. The 
unweighted average increase was six-tenths 
of 1 percent for the period December to 
June. 

Based upon average bin samples, there 
was no serious deterioration in storage 
(up to September 1, 1944). Germination 
declined in most cases, but not seriously. 
Only in the higher moisture bins was there 
any definite decline in germination (aver- 
age 18 percent). Fat acidity tests indica- 
ted a definite increase principally for the 
higher moisture beans. The only grade 
changes were due to variations in the pro- 
portion of split and damaged kernels. 

A “shelf” bin, in which sloping wire 
shelves were used to give the maximum 
exposure of the beans to the air, gave a 
decrease of 1.4 percent in moisture to 
June 20; other bins, including the bins 
equipped with ducts, perforated walls, and 
downdraft ventilators, showed no decrease, 
or a slight increase. Four bins were spec- 
ially equipped with downdraft ventilators, 
air ducts to an A-frame, and air outlets 
above the mass of beans; after four and 
one-half months no important changes were 
found as the downdraft ventilators were 
not effective in producing air circulation. 
The drying of the beans in the shelf bin 
and the reduction of moisture by a suc- 
tion fan attached to one of the ventilated 
bins indicate that under certain conditions 
drying can be accomplished with unheated 
air; definite recommendations, however, are 
not warranted on the basis of present in- 
formation. 

Temperature records, varying from sev- 
en to 55 thermocouple readings were made 
in each bin at frequent intervals. The av- 
erage minimum temperatures were reached 
in February or March; the maximums are 
expected in late August or September. 
There was a rise in average temperature 
of about 30 degrees, Fahrenheit, from Feb- 
ruary to June. There appears to be some 
advantage in the rock foundation and block 
foundation as compared with earth fills in 
getting faster cooling in the interior of 
the bins. Higher June temperatures oc- 
curred rtear the top of the grain in the dark 
colored bins. In general, temperatures 
were somewhat higher in the south quad- 
rants of the bins. Within the range of 
conditions encountered in 1944, no difficul- 


(Continued on page 64) 
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OYBEAN growers, like all producers 
of raw materials, are looking forward 
to the postwar period and wondering 
just what the future holds for them. 

How many soybeans the grower will at- 
tempt to produce is normally dependent 
upon the economic aspects involved. Here 
the price per bushel of soybeans in rela- 
tion to the price for other staple crops is 
very important in the mind of the grower. 

The primary product of soybeans is soy- 
bean oil meal. Approximately 80 percent 
of the soybean is converted to meal pro- 
ducts by the processor. 

Just prior to declaration of World War 
II the production of harvested soybeans 
was increased rather consistently from year 
to year. Approximately 2 million tons of 
soybean oil meal were produced from the 
1941 soybean crop. This compares with 
a total domestic production of all high- 
protein concentrates during the pre-war 
period of 5 million to 6 million tons an- 
nually. These figures include dry-milk 
products as such and the equivalent, fed 
as liquid milk on the farms. 

Under the impetus of the war our pres- 
ent production of soybean oil meal is about 
3 million tons annually and compares with 
a total production of high-protein concen- 
trates of about 11 million tons. 

The tremendous increase 1n_ livestock 
numbers has provided a strong demand for 
high protein concentrates produced during 
the past 2 or 3 years. In planning for the 
future, however, we should not forget that 
during the pre-war period 5 million tons 
of these protein concentrates were consid- 
ered a burdensome supply for our country 
as a whole and most of us still recall those 
days when soybean oil meal sold at $20 
per ton and less F.O.B. the mills, and 
rather hard to sell at that figure. 


DEMAND 
STRENGTHENED 


However, the demand for soybean oil 
meal in the post-war period will be streng- 
thened by the widespread familiarity with 
its proven nutritional properties. Because 
of aggressive research and expanded war- 
time usage, many of the nutritional values 
of soybean oil meal were quickly revealed. 
Ten years ago, yes, even 4 years ago, there 
were many who were not familiar with the 
qualities of soybean oil meal. Today soy- 
bean oil meal is widely accepted as one of 
the very finest and most versatile protein 
concentrates available. 

Soybean producers may well ask if we 
can expect further advances in the science 
and technology of using soybean oil meal 
in animal and poultry rations. This is a 
fair question because further improvements 
will expand the market for soybean oil 
meal. If it is fair to predict the future of 
soybean oil meal on the basis of what we 
have learned about the older, more estab- 
lished protein concentrates, then it can be 
said without question, that we still do not 
know all there is to know about soybean 
oil meal. 
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UTILIZATION OF SOYBEAN OIL 
MEAL AS FEED AND FERTILIZER 


By Dr. J. W. HAYWARD | 


@ Soybean oil meal, having found 
wide acceptance as one of the finest 
and most versatile of protein concen- 
trates, now is in very wide demand. 
Will it retain its new-found friends 
after the war? Dr. J. W. Hayward, 
director of biological research and de- 
velopment of Archer-Daniels-Midland 
Co., Minneapolis, surveys the situa- 
tion. He believes utilization should 
continue to expand if research pro- 
grams are kept up and as experience 
grows. 


Meat scraps and fish meal, for exam- 
ple, are old established proteins and yet 
even today we are still learning pointers 
on what it takes to make these ingredients 
function in rations for livestock and poul- 
try. The amino acid approach to protein 
quality has merely been scratched and I 
predict that this is one phase of protein 
concentrate studies that will receive a 
great deal of attention during the years 
ahead. I have further confidence that 
such a study will not limit the utilization 
of protein concentrates, but rather provide 
greater knowledge of their makeup and 
thus make it easier for the consumer to 
utilize them to best advantage. 


The great percentage of our soybean oil 
meal production is used in animal and 
poultry feeds. You may well ask just what 
we can expect in the way of utilization by 
the various classes of animals and poultry 
on the farm or in the commercial feed 
lots or specialized production units. 


Dairy cattle have normally constituted a 
demand for 50 percent of all the vegetable 
protein concentrates produced. During 
times of normal supply and competition we 


can expect that soybean oil meal will sell - 


to dairy farmers on the basis of its cost 
per pound of digestible protein as these 
consumers do not generally pay a premium 
for protein quality. In this respect soy- 
bean oil meal will have to be placed in a 
class with some of the other protein ma- 
terials which have not been generally 
praised for their efficient protein. 

Beef cattle and sheep do not normally 
constitute a very large outlet for high pro- 
tein concentrates except in times of very 
large production and low prices. These 
animals normally utilize a large propor- 
tion of roughage to concentrates. There are 
periods of about 3 months out of the year 
when range cattle and sheep are fed pro- 
tein concentrates; even then the quality 
is limited. 

No one seems to know just what per- 
centage of our total protein concentrate 
supply can be utilized by beef cattle and 
sheep during normal times. The Feed In- 
dustry Council, in their recent estimates on 
feed usage for 1944, have allotted beef cat- 
tle and sheep 20 percent of the total sup- 





ply of high protein concentrates. This 
figure may be a trifle conservative for the 
future because feeding margins do not jus- 
tify highly finished beef and lamb. Under 
the free economy of pre-war years many 
beef cattle and sheep were fed in feed 
lots for periods of 3 to 6 months. During 
this time they normally received a protein 
concentrate in addition to the usual grain 
and roughage ration. 

If soybean oil meal should ever be priced 
as cheaply as it was several years ago, 
beef cattle and sheep feeders can well 
afford to use it as a substitute for corn. 
Quite extensive work has been conducted 
at the University of Illinois on this very 
subject. They have found that beef cattle 
gain even more rapidly when soybean oil 
meal is fed with corn in the proportion of 
about 1 part soybean oil meal to 4 parts 
of corn, or 1 to 2 than they do when the 
proportion is 1 to 7. Dressing percentage 
and selling price also favor the higher 
levels of soybean oil meal. These studies 
have shown that soybean oil meal is ac- 
tually worth more when fed at high levels 
than when fed at a ratio of 1 to 7. 


LAMB 
RATIONS 


In the case of lambs it has been demon- 
strated that soybean oil meal may actu- 
ally replace all of the corn in a standard 
shelled corn, corn silage, soybean oil meal 
ration. Lambs which received .84 lbs. of 
soybean oil meal daily and no corn actually 
gained more rapidly than when the soybean 
oil meal and corn were fed in the stand- 
ard proportions of 1 to 7 and 1 to 9. 


Hogs constitute the greatest potential de- 
mand for protein concentrates of any class 
of farm animals and poultry. Hogs be- 
long to the class of critical animals which 
require protein of high quality for maxi- 
mum development. For that reason soy- 
bean oil meal, when properly processed, is 
considered a favorite protein concentrate 
for hogs. 

Recent advances in hog nutrition have 
emphasized the need to maintain adequate 
levels of minerals and vitamins regard- 
less of the protein source. This is of ba- 
sic importance in all rations. When this 
practice is followed soybean oil meal can 
supply the major portion of supplemental! 
protein in all types of hog rations. 

If we consider hog production in the 
United States during 1940 as a fairly nor- 
mal year and if we fed these hogs properly 
balanced rations with respect to protein. 
there would be a potential annual need for 5 
million tons of soybean oil meal, even if soy- 
bean oil meal supplied only half of the 
supplementary protein. Thus we see tha! 
if the various established agencies are suc 
cessful in putting across an educationa! 
campaign for the proper nutrition of hogs. 
this class of animals can very easily become 
our greatest outlet for soybean oil mea! 
and an outlet that will possibly justify a» 


SOYBEAN DIGES™ 























OYBEANS and NOD-0-GEN 
“GREW UP TOGETHER” 





Sterilizing laboratory equipment. . . one step in the process of 
maintaining and continually improving the quality of Nod-O-Gen. 


Soybeans have played an important part in American Agriculture 
for over 25 years. 


SO HAS NOD-O-GEN. 


Even 25 years ago soybeans were GOOD. 
SO WAS NOD-O-GEN. 


Through the years soybeans have been continually improved through 





scientific research. 


SO HAS NOD-O-GEN. 


The volume of soybeans produced has steadily increased. 


SO HAS THE VOLUME OF NOD-O-GEN. 


Soybeans and Nod-O-Gen have helped each other make progress. Without inoculation, soybeans 
cannot do their best. Inoculated with Nod-O-Gen, soybeans produce larger yields, richer feed, and 
improve the soil. Now that both soybeans and Nod-O-Gen have “grown up”... the producers of 


. . Nod-O-Gen pledge themselves to a program of continuous research and improvement. 


q FARM LABORATORY DIVISION 
; a THE ALBERT DICKINSON COMPANY 
; o 2750 West 35th Street CHICAGO 90, ILLINOIS 


nO0'O'GEW 


THE 


PRE-TESTED INOCULATOR 





SEPTEMBER, 1944 





increase in soybean oil meal over our pres- 
ent production. 

Poultry, is, of course, our most depend- 
able consistent outlet for protein concen- 
trates. The poultry population of this 
country is normally fairly steady. Its fluc- 
tuations are less violent than in the case 
of hogs. Poultry, like hogs, responds to 
proteins of high quality and thus a prem- 
ium is placed on soybean oil meal for use 
in poultry rations. Here again, correct 
processing and supplementation of soybean 
oil meal is necessary for maximum results. 

I consider it appropriate to give credit 
to the poultry industry for pioneering soy- 
bean oil meal more aggressively than any 
other animal industry. This group was 
first to learn just what it takes to make 
soybean oil meal function properly in a 
complete feed. It was the poultry indus- 
try that first placed emphasis on properly 
cooked soybean oil meal. With emphasis 
on poultry requirements for quality pro- 





tein, the extracted or 44 percent soybean 
oil meal came into high favor. 


Fur-bearing animals, rabbits, dogs and 
other pets, may possibly become a more 
important outlet for soybean oil meal than 
they have been in the past. They have 
been the last class of animals to accept 
soy products as a protein ingredient, with 
the possible exception of dogs. Although 
the protein quality of soybean oil meal is 
very satisfactory for fur-bearing animals, 
such as foxes and mink, there are appar- 
ently other factors to consider in making 
soybean oil meal most useful for these 
animals. There are now an estimated 15 
million dogs in the United States, so we 
must admit that these animals themselves 
constitute a very large potential demand 
for feed ingredients. 

Thus far the outlet for soybean oil meal 
and other organic materials for fertilizer 
purposes has been comparatively small. 
During a normal year 50,000 tons of all 





he people notice or even think of 


the many special abilities the rail- _ 


roads have been required to develop. 
One of these is accurately anticipating 
«the need of agriculture and other indus- 
* try for rail transportation. 
Because the railroads do this, freight 
_cars for years have almost always ap- 
peared at the right place, at the right 
time and in the right number. This has 
been a must for orderly marketing and 
efficient low-cost transportation. 


Today, while everything they have is 
working day and night to hasten vic- 
tory, the railroads are busy also taking 








the measure of the jobs that lie ahead. 


What new kinds of goods will have to be 
carried? What kinds of cars will they 
need? What service and rates will be 
needed to develop business, shipping 
and employment? 


Finding the answers to these questions 
is the work of a separate group of sea- 
soned railroaders—the Railroad Com- 
mittee for the Study of Transportation. 


In this way, the railroads are planning 
their necessary part in helping to make 
America a wonderful land to live in, just 
as they have helped make it strong in 
time of war. 


ASSOCIATION OF 


AMEGICAN RAILRGCADS 


ALL UNITED FOR VICTORY 





organic fertilizers is considered a rela- 
tively significant tonnage. During the war 
years this tonnage has been reduced to an 
estimated 20,000 tons. Of course, as you 
know, soybean oil meal has been restric- 
ted for feed purposes and not permitted 
for use as a fertilizer during our present 
emergency. The over-all demand for fer- 
tilizer varies, of course, but during the 
present year, there is an estimated demand 
for probable delivery of some 11 million 
tons of fertilizer. 


ORGANIC 
FERTILIZERS 


There are many advantages to organic 
fertilizers. Soybean oil meal has already 
proved itself as a reliable carrier of or- 
ganic nitrogen. Fertilizer tests at the Con- 
necticut Tobacco Experiment Station have 
shown soybean oil meal to be significantly 
superior to cotton seed meal as an organ- 
ic fertilizer. This superiority is based on 
the greater availability of the nitrogen in 
soybean oil meal. 


Some will question the logic of raising 
soybeans to produce soybean oil meal for 
fertilizer, yet here is an interesting anal- 
ogy. It has been estimated that 1 ton of 
complete fertilizer produces grazing equal 
to 11,500 pounds of milk or 1,400 lbs. of 
beef. If we incorporate soybean oil meal 
in a mixed fertilizer which is complete for 
producing grass, then we can arrive at the 
apparently ridiculous assumption that 1 ton 
of soybean oil meal is equivalent to 1,400 
pounds of beef. 


Whether or not soybean oil meal is used 
directly as a fertilizer or indirectly through 
feeding to animals, it is imperative to de- 
liver the greatest percentage of soybean 
oil meal to the farm as soybean oil meal, 
for thus used, it aids in maintaining a 
reasonable balance in soil fertility. 


The future position of soybean oil meal 
can be affected by a great many factors. 
These of course, include the total supply 
of all animal and vegetable proteins, so- 
called synthetic proteins and amino acids 
which, in some cases, might strengthen the 
position of soybean oil meal and in other 
cases reduce the need for it and other 
protein concentrates. Then there is urea, 
an inorganic source of nitrogen, 7 times 
more potent in nitrogen content than soy- 
bean oil meal and other similar products 
of high protein content. Urea is being 
widely publicized due to a few university 
experiments which have shown it to have 
fairly satisfactory protein replacement val- 
ue in dairy rations. 

While there are competitive materials 
which might restrict the general use of 
soybean oil meal, there are also materials 
which might supplement soybean oil meal 
and expand its utilization. Examples of 
such products are high quality fish meals, 
noted for their high levels of sulphur con- 
taining amino acids. These amino acids are 
slightly deficient in the usual commercia! 
grades of soybean oil meal. Moreover, 
there are even some vegetable products 
which yield a remarkable supplementary 
effect “when used with soybean oil meal. 
One of these is sesame meal. Still another 
is corn gluten meal. There are some i:- 
dications that soybean oil meal and wheat 
have a mutual supplementary effect for 
certain types of rations. 


Continued research and experience wi!) 
soybean oil meal, a relatively new protei 
concentrate, cannot help but expand its 
utilization. However, total domestic use 


will always depend, to a large extent, upon 
our animal and poultry population in re- 
lation to the total feed supply. 
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SOYBEAN RESEARCH 


A Look inte the Futme 


By O. E. MAY 


we can estimate the future, it is 

desirable first to survey the past. 

A survey of the history of the de- 
velopment of the soybean industry in the 
United States is both interesting and en- 
lightening. Being a research man, of 
course, I will talk about the part that re- 
search has played in the development of 
the soybean. For this purpose I wish to 
return briefly to the early part of 1936, the 
time at which the U. S. Regional Soybean 
Industrial Products Laboratory was au- 
thorized by the Secretary of Agriculture. 
At that time it was apparent that much 
needed to be done and that a centralized 
laboratory could perform useful services 
not only by its own research but also by 
collecting information for all those wish- 
ing to advance the industrial utilization of 
soybeans. 

In November 1937, a conservative econ- 
omist stated, “In view of the uncertainty 
as to future demand conditions, a marked 
or too rapid increase in the production of 
soybeans for crushing does not appear ad- 
visable. Although facilities are available 
for processing and marketing a much larg- 
er crop than has so far been produced, 
there has not been an opportunity to ob- 
serve the marketing of the crop under nor- 
mal competitive conditions. The quantity 
of soybeans that can be marketed at favor- 
able prices compared with those prevailing 
for competing products has not yet been 
demonstrated; and it is not clear at pres- 
ent to what extent soybeans and soybean 
products may tend to replace other pro- 
ducts. Experience in the next few years 
will probably give a more definite indica- 
tion concerning the position that soybeans 
are to fill in American agriculture and in- 
dustry.” (Technical Bulletin No. 619, 
U.S.D.A., page 25). These were the con- 
ditions that existed in 1936 at the time 
the Soybean Laboratory was established at 
Urbana. 


V HOLEHEARTED 
COOPERATION 


One of the most important factors in 
he Laboratory’s research on soybeans in 
the past and one of the best omens for 
‘rogress in the future is the wholehearted 
cooperation between all parties concerned. 
The program of the Laboratory was out- 
iined and the location fixed at a confer- 
ence between the agricultural experiment 
station directors of North Dakota, South 
Dakota, Nebraska, Kansas, Minnesota, Io- 
wa, Missouri, Wisconsin, Illinois, Indiana, 
Ohio, and Michigan, and U. S. Department 
ol Agriculture representatives. Sugges- 
tions on, and assistance in, formulating 
the program were also received from the 
‘ational Soybean Processors Association, 
individual soybean companies, and, last 
but not least, the American Soybean As- 
sociation. 

In the physical establishment of the 
Laboratory, great credit is due to Dr. 
‘. L. Burlison for his wise guidance 


T ESTABLISH a base from which 
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@ Copra and other oilseeds are being 
stockpiled in the South Pacific, await- 
ing the end of the war, when they 
again will come knocking at our doors. 
When that day comes soy oils may 
suffer severe competition and the vig- 
orous program of research for new out- 
lets now being conducted at the Nor- 
thern Regional Research Laboratory 
may prove to be good insurance against 
a depression in the soybean industry. 
Dr. May, as chief of the Bureau of 
Agricultural and Industrial Chemistry, 
administers the four regional research 
laboratories. He organized and direc- 
ted the Northern Regional Research 
Laboratory at Peoria, from the time 
of its establishment in 1939 to 1942. 
Prior to that he organized and direc- 
ted the Soybean Industrial Products 
Laboratory at Urbana. Forty-two 
years old, Dr. May is one of the young- 
er men in responsible research posi- 


tions. 


and assistance. Through Dr. Burlison and 
the late Dean Mumford, every facility of 
the University was placed at our disposal, 
and Dr. Burlison’s keen interest and en- 
thusiasm have been a continued support 
to our program. Laboratory work was also 
undertaken at the agricultural experiment 
stations of Indiana and Minnesota under 
the direction respectively of Doctors H. R. 
Kraybill and C. H. Bailey. These two 
men, together with colaborators appointed 
from the other states mentioned previous- 
ly, have contributed to the success of the 
Department’s research on soybean utiliza- 
tion. 

In July 1942, the chemical and engin- 
eering research of the laboratory was 
transferred, by an act of Congress, from 
Urbana to the Northern Regional Re- 
search Laboratory at Peoria. The years 
from 1936 to 1942 had been productive. 
Studies on soybean oil meal had shown un- 
der what conditions the protein could be 
removed and how it could be subsequently 
used in paper and leather coatings, siz- 
ings, and for fibers and plastics. Other 
work showed the possibility of using sol- 
vent extracted soybean oil meal in plas- 
tics, and such material was used commer- 
cially. Extensive analytical work had led 
to new and quicker methods, and assisted 
the agronomists in developing new varieties 
which are now of benefit to growers and 
processors. The development and release, 
in cooperation with the experiment sta- 
tions, of such varieties as Lincoln, Gibson, 
Patoka, and others will repay many-fold 
all of the expenditures for soybean re- 
search at the experiment stations and the 
Regional Laboratory. Work of the oil 
section of the Laboratory at Urbana ex- 








tended the use of soybean oil in protective 
coatings and added to our knowledge in 
the problems of refining and stabilizing the 
oil. Much information on the details of 
processing soybeans and the economics of 
this industry was compiled and given to 
interested inquirers such as cooperative 
and prospective processors. This informa- 
tion frequently deterred ill-advised groups 
from entering fields where their chances 
for success were very small. 

In 1939, when soybeans were harvested 
having a green color caused by abnormal 
weather, the Laboratory was able to dem- 
onstrate that the damage did not serious- 
ly affect the value of the oil and meal, 
and as a consequence the discounting of 
this “green damage” was held to a min- 
imum with savings to the producers. 


REMOVAL 
TO PEORIA 


Removal of part of the Laboratory to 
Peoria has resulted in an expansion of all 
phases of soybean research. Increased fa- 
cilities at the Northern Regional Research 
Laboratory have permitted faster progress 
on the chemical and engineering program. 
In the brief period since the move to Pe- 
oria, Norepol and Norelac have been de- 
veloped. Both of these products are based 
on certain polymerized fat acids for which 
soybean oil is by far the largest source. 
Study of the separation of soybean oil into 
fractions by liquid-liquid extraction was 
started at Urbana and is being actively 
continued at Peoria. Results are most 
encouraging, and the portion remaining af- 
ter extraction of the highly unsaturated 
acids promises to be an outstanding edible 
oil. The work on soybean oil meal con- 
tinues, with recent developments leading 
to its possible use in new plywood adhes- 
ives which have expanded and are assum- 
ing great importance. 

Research workers are not expected to 
be crystal gazers; but, in order to direct 
their research toward building a sound fu- 
ture for soybean production, the scientists 
must be guided primarily by whatever ec- 
onomic difficulties they can foresee for the 
industry. A cursory look into the possible 
economic status of soybean products is 
therefore a logical preliminary to the ex- 
ploration of the possibilities of research. 

Right now, soybean products are in tre- 
mendous demand, but we are all at least 
slightly fearful of the future, when the de- 
mand may lessen considerably and we 
may be faced with surpluses. Until Eur- 
ope is rehabilitated, it is generally felt 
that fats, oils, and protein feeds will con- 
tinue to command favorable prices. How- 
ever, copra and other oilseeds are being 
stockpiled in the South Pacific, awaiting 
the return of normal transportation. New 
sources of vegetable oils have been devel- 
oped in South America. 

In the case of soybean oil meal, too, the 
immediate future appears satisfactory, that 
is, as long as we must feed Europe. There 
will surely come a time, however, when 
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Europe will no longer need the vast quan- 
tities of food we are supplying. We must 
build for the more distant future when, as 
in the years immediately preceding this 
war, soybean products may again have to 
compete with ominous surpluses of other 
commodities which are equally acceptable 
to the consumers. The Agricultural Re- 
search Administration of the U. S. De- 
partment of Agriculture has been cognizant 
of the surpluses that may some day return 
and has research in progress which, if 
fruitful, should result in many new devel- 
opments for the industry to use in meet- 
ing such a situation. 

When surpluses return, soybean meal 
may occupy a more favorable position, rel- 
atively, than it did in 1938 and 1939. Its 
value as a feed has been so overwhelming- 
ly proved during the past few years that 
its place in the feed industry is firmly es- 
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tablished. The future for soybean oil, 
however, seems less promising unless, 
through research, means can be developed 
for enhancing its competitive position 
among possibly surplus supplies of oils and 
fats. Broadly, our research programs are 
aimed toward the solution of these prob- 
lems in two ways: First, by increasing the 
value of soybean products for the uses now 
being made of them, and second, by de- 
veloping new industrial uses for the oil, 
meal, and minor constituents obtained 
from soybeans. 

The Northern Regional Research Labor- 
atory at Peoria has already obtained most 
encouraging results from a study of one 
aspect of this problem; namely, the pro- 
duction of a soy flour with superior flavor 
characteristics, and the preliminary results 
have literally paved the way to a most 
promising field for further research. 

It is possible to mention only a few of 
the many auspicious lines of research be- 
ing prosecuted toward the development of 
industrial products derived from soybean 
protein. In the past, plastic materials, ad- 
hesives, and paper coatings have resulted 
from such research, and films and fibers 
made from soybean protein now seem des- 
tined to assume industrial importance. The 
search for new uses is being constantly 
furthered by advances in our knowledge 
of the chemical and physical nature of 
soybean protein. It is a most complicated 
substance, but those features which con- 
tribute to its complexity are the very ones 
which lend it valuable properties. _ The 
intricacies of the various protein molecules 
are slowly but certainly being unravelled, 
and with each new advance in our under- 
standing of the chemistry of soybean pro- 
tein, new possibilities are presented for 
the improvement of products made from 
soybean meal with consequent enhance- 
ment of their value. 


FUTURE 
DIFFICULT 


The future of soybean oil presents a 
somewhat more difficult problerh than does 
that of soybean meal. Many refiners have 
not yet developed methods for processing 
it into some products that will compare 
favorably with similar products made from 
oils that are temporarily scarce but which 
have been preferred by the refining indus- 
try in years past. All refiners have in- 
creased the proportion of soybean oil pro- 
cessed in their plants to an extent un- 
dreamed of a few years ago, but most of 
them state quite frankly that they would 
prefer to use other oils which are now 
either unavailable or in restricted supply. 
When these allegedly more desirable oils 
are again plentiful, demand for soybean 
oil seems destined for a definite decline 
unless some of these minor shortcomings 
can be overcome. The industry is fully 
aware of this problem and has sought its 
solution for many years. Excellent pro- 
gress has been made, but the war-stimula- 
ted increase in soybean oil consumption in 
food products has brought the problem into 
prominence, and it must be solved if soy- 
bean oil is to hold the gains it has made. 

In industrial fields, soybean oil has a 
vast future, particularly in the production 
of coatings and other polymeric products. 
Soybean oil is a mixture of materials some 
of which are ordinarily considered best 
suited for use as foods and of others that 
are best used in paints and varnishes. In 
the past, it has not been economically prac- 
tical to separate these constituents, but 
means for so doing have recently been 
developed. The perfection and intelligent 
application of fractionation processes, sep- 





arating individual components for specific 
uses, are undoubtedly the key to future 
expansion in the industrial use of soybean 
oil. 

In their simplest application, the new 
fractionating tools will be used to separate 
soybean oil into two fractions, one of 
which has been found to be an exception- 
ally fine edible oil, and the other of which 
is excellent for use in paints and var- 
nishes. Both portions will be worth much 
more than the original oil, and exploitation 
of the process on a large scale would al- 
leviate to some extent the possible surplus- 
es of edible oils which impend. 


NOREPOL— 
NORELAC 


Fractionation of soybean oil has more 
far-reaching possibilities, however since 
the principal constituent is linoleic acid, 
which comprises over 50 percent of the 
various fatty acids making up the oil 
molecules. This acid appears to be the 
most valuable product obtainable from the 
ordinary fats and oils, from the standpoint 
of industrial utilization. Linoleic acid can 
be used as the initial raw material for 
making a wide variety of synthetic pro- 
ducts. Typical examples, developed at the 
Northern Regional Research Laboratory, 
are Norepol, a rubber substitute, and Nor- 
elac, a new resin having remarkable pro- 
perties. These materials have been des- 
cribed to this group on previous occasions, 
and samples are on display in the exhibit 
prepared for this meeting by representatives 
of the soybean industry. However, these 
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. products represent only the beginning of 


what will undoubtedly in due time become 
a very large industry based upon the com- 
mercial separation of the constituents of 
soybean oil and their use as industrial raw 
materials. 

Paints and varnishes have provided a 
comparatively small outlet for syobean oil 
in the past. However, the stimulus of war 
has fostered new developments in the art 
of modifying soybean oil to impart fast- 
drying properties. The mechanisms in- 
volved in effecting structural rearrange- 
ments which result in more rapid polymer- 
ization are now much better understood 
than they were a few years ago, and the 
application of our newer conceptions of 
this phase of oil chemistry may result in 
far-reaching changes in the field of pro- 
tective coatings. 

Soybeans contain many minor constit- 
uents of industrial importance, a few of 
which are now being recovered. Most of 
them, however, are not isolated in the pro- 
cessing procedures now in use, and, in- 
deed, the properties of and extent to which 
many of them are present are not known. 
Examples of these materials are the phos- 
phatides, sterols, vitamins, antioxidants, sa 
ponins, and numerous other substances. 

The soybean research of the Bureau oi 
Agricultural and Industrial Chemistry is 
devoted to the development of markets in 
both the food and the industrial fields. My 
remarks have emphasized industrial util 
ization because that has been the guiding 
thought behind the operation of the forme: 
U. S. Regional Soybean Industrial Prod 
ucts Laboratory and the four Regional Re 
search Laboratories. It should not be as 
sumed, however, that the industrial uti! 
ization of soybean products approaches i! 
importance the requirements of the fooc 
and feed industries. There are great pos 
sibilities for expanding all of these outlet: 
and a vigorous program of research towar: 
this objective should prove to be good in- 
surance against a post-war depression 1! 
the soybean industry. 
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NITROGEN NUTRIT 


of Soybeans 


By A. G. NORMAN 


beans brought with them for us 

certain land-use problems, for 

which answers were not available 
but for which solutions will be needed if 
this most interesting and valuable crop 
is to have a permanent place in our agri- 
culture. We need to know how to fit it 
into the rotations that suit the type-of- 
farming areas of the state; we need to 
know the fertility level that is most effic- 
iently used in production of beans; we 
need to know the nutritional requirements 
of the soybean plant and the effects, if 
any, which this crop may have upon the 
soil and upon succeeding crops. 

I do not bring you the answer to these 
questions. Indeed, our whole program 
comes under the category of unfinished 
business induced by war and interrupted 
by war. All that is possible now is to in- 
dicate some of the lines along which our 
thoughts have been running, one or two 
of the theories formulated and the direc- 
tion of some of the experiments that have 
been carried out to test them. 

Let us start with the most unprofound 
statement that the soybean is a legume 
and, as such, has the property of entering 
into a symbiotic relationship with certain 
bacteria, as a result of which nodules are 
formed on the roots and nitrogen made 
available to the plant. In other words, the 
soybean plant, while capable of taking up 
soil nitrogen as do other plants, has sup- 
plementary means of obtaining nitrogen. 
To a considerable extent, it would seem 
that on the relative contribution made by 
these two nitrogen sources—soil nitrate by 
normal absorption and atmospheric nitro- 
gen through the activity of bacteria in 
the nodule—ultimately hinges a substan- 
tial part of the answer to the land-use and 
fertility problems that face us. 


SOYBEANS AND 
VITROGEN 


It is another remarkably unprofound 
statement to say that, though the total 
weight of material produced by the soy- 
bean crop per acre is not exceptionally 
high, it is a crop that is relatively high 
in nitrogen. For every bushel of beans 
roughly 3.6 pounds of nitrogen is required, 
apart from that left in the straw. The 
state-wide average yield for Iowa since 
1939 is 19.2 bushels, which means 69 
pounds of nitrogen. The straw and roots 
of a crop of this size account for about 
25 pounds more, making a total of 94 
pounds nitrogen for an average crop of 
/eans, ; 

Now, the average corn yield for the same 
veriod has been in the neighborhood of 
‘4 bushels, which requires about 54 pounds 
of nitrogen. If an additional 30 pounds 


Te WIDESPREAD adoption of soy- 


‘e added for the stover and roots, one 
irrives again at a total of about 84 pounds 
nitrogen. Since corn does not have a sup- 
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@ Have we been expecting too much 
of the nitrogen-fixation mechanism of 
the soybean plant? Dr. Norman pre- 
sents some evidence which points to- 
ward that possibility. The author, for- 
merly biochemist to the Rothamsted 
Experiment Station in England, has 
been professor of soils at Iowa State 
College since 1937. At present he is 
in Washington on leave doing work 
in connection with the war effort. 


plementary source of nitrogen, the infer- 
ence is that Iowa land of average fertil- 
ity must provide at least 80 to 90 pounds 
of available nitrogen per acre during the 
growing season, which amount would the- 
oretically be almost sufficient to provide 
for an average yield of beans without any 
contribution through the nodule. 

Alternately, one could say that theoret- 
ically there is enough nitrogen to allow 
an unnodulated bean crop to produce an 
average yield of beans and this is certain- 
ly the case on land producing better than 
average corn yields. The question at once 
arises as to the contribution which the 
nodule makes, and whether a nodulated 
bean plant makes a lesser demand on the 
available soil nitrogen than an unnodulated 
plant and whether it is efficient land-use 
to grow a crop that has a supplementary 
nitrogen source on land that contains suf- 
ficient or almost sufficient nitrogen for the 
crop without the aid of the supplementary 
source. The issue is point of balance be- 
tween the two sources of nitrogen avail- 
able to the soybean plant. Does one take 
precedence over the other? 

Does most of the nitrogen present in 
a nodulated bean plant come from the air, 
even if there is plenty of available nitro- 
gen in the soil, or does the plant primar- 
ily use nitrogen from the soil, so that the 
contribution made by the bacteria in the 
nodule is small? 

The problem, therefore, is to attempt to 
determine the source of the nitrogen in 
the bean plant, which, frankly, is not easy. 
Most methods of approach have to be indi- 
rect: they can, of course, be made in the 
field or the greenhouse. 

The first possibility might be to compare 
the nitrogen content of an unnodulated 
crop with a nodulated crop on the same 
land. All the nitrogen present in the 
unnodulated crop must be soil derived, but 
is it a safe assumption to say that the dif- 
ference between this and the amount found 
in the nodulated crop must have been 
fixed from the air? A possible conclusion 
would be that both crops took at least 
62 pounds of nitrogen from the soil, but 
that the nodulated plants supplemented 
this with 26 pounds from the air. This, 
however, is not safe, because an unnod- 
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ulated legume is not physiologically the 
same plant as a nodulated legume, so that 
uptake from soil by the latter might con- 
ceivably be higher or lower than that by 
the former. . Only safe conclusion is that 
probably 26 pounds of nitrogen were fixed 
but the amount might well be more, or 
might conceivably be somewhat less. 

Information on the relationship between 
the amount fixed from the air and the 
amount of available nitrogen taken up 
from the soil should, however, be obtain- 
able by varying the latter. This amounts 
to asking the question as to whether the 
amount fixed has anything to do with the 
amount of soil nitrogen available. This 
can more readily be studied in the green- 
house than in the field. I have results of 
such an experiment very carefully con- 
ducted in soil of relatively low available 
nitrogen content, which latter was _ in- 
creased or decreased by various applica- 
tions. If fixation is independent of soil 
nitrogen, then the yield and nitrogen pres- 
ent in the crop should not be altered by 
the additions made to the soil. 


DIFFERENCES 
IN YIELD 


The results show substantial differences 
in yield between the various series. in 
which the dominant variable was the 
amount of available nitrogen in the soil. 
The growth was roughly proportional to 
the available soil nitrogen present, des- 
pite the fact that possession of the nodule 
mechanism of fixation might be considered 
to have made them independent of the soil 
source. Lowering the soil nitrogen by the 
addition of straw produced a decrease in 
yield and nitrogen in the plants; raising 
it moderately, as in the 1 gram applica- 
tion, or substantially, as in the 3 gram 
application, increased the yield and the 
nitrogen in the crop. 

This experiment leaves uncertain the 
source of the nitrogen that actually went 
into the plant. Nodules were present in 
all cases, but there is-no way of telling, 
for example, in Series 4 how much of the 
2057 mg. found in the crop came from 
the 3000 mg. added plus that in the soil, 


.and how much was acquired by fixation 


from the air. If this were known, it 
would be possible to say whether an in- 
creasing level of available soil nitrogen 
within limits causes the plant to be able 
to fix more nitrogen or whether it is used 
alternatively and less nitrogen is fixed. 
This can now be tested by hanging a 
tag on the nitrogen added to the soil so 
that if the same kind is found in the plant, 
it will be known to have come from the 
soil. To do this, a form of nitrogen, called 
an isotope, that is fractionally heavier than 
that which occurs normally is used. Chem- 
ically it is identical and the plant does 
not distinguish between it and the nor- 
mal form. If the soil nitrogen is mixed 
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with, say, 5 percent of the heavier kind, 
and if later the nitrogen in the mature 
plant is examined and found also to con- 
tain 5 percent of the isotope, it is certain 
that all the nitrogen in the plant came 
from that added to the soil. If, however, 
2.5 percent only is found, then the con- 
clusion is that only half came from the 
soil, the other half being derived from 
the air through the fixation mechanism. 

This isotopic nitrogen technique is quite 
recent, and, incidentally, is applicable to 
the study of many problems of nitrogen 
fixation. 

In one such experiment, increasing quan- 
tities of nitrate were added to inoculated 
soybeans in a soil of low fertility. The 
applications were made, not in one large 
amount initially, but in eight equal amounts 
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at weekly intervals. The first conclusion 
from this experiment is that, as shown 
before, the yield of the nodulated plant 
is affected by the level of available nitro- 
gen present. The plants receiving a high 
level of available nitrogen outyield the 
plants receiving a lower level, despite the 
presence of the supplementary source of 
nitrogen provided by the nodule. Secondly, 
there was an appreciable amount of nitro- 
gen fixed even at the highest rate of ni- 
trogen application. The column for ni- 
trogen fixed does not distinguish between 
that taken from the air and that from 
the soil organic matter, but the latter can 
be assumed to be low because of the nature 
of the soil used in the test. Increasing the 
available soil nitrogen, then, does not ap- 
pear proportionately to reduce that which 
is fixed. 

These experiments might seem to be ra- 
ther artificial, and the next step is to test 
these results in the field. Experiments 
were conducted on immediately adjacent 
terraces on Marshall silt loam that differed 
only in the fact that, while one had been 
in a rotation which included a legume for 
about nine years, the rotation on the other 
included no legume. Since soybeans had 
not before been grown on the land, it was 
possible to include also inoculated and un- 
inoculated plots. A hilltop nearby with 
deeper topsoil, and that also had had a 
legume in the rotation, was also used. 


FERTILITY 
LEVEL 


As the general fertility level increased, 
so also did both yield and nitrogen in the 
beans from the uninoculated plots. This 
is as one would expect but the same was 
the case in the inoculated beans, the 
growth of which, despite the presence of 
the supplementary nitrogen-fixing mech- 
anism, was nevertheless affected by the 
fertility level, which in this experiment 
would be manifest primarily in the amount 
of available nitrogen present in the soil. 
In fact, the apparent benefit of inoculation 
or, more properly, the difference between 
unnodulated and nodulated plots are pro- 
portionately less as the fertility level im- 
proves. Moreover, a yield of almost 23 
bushels was obtained in an uninoculated 
crop, which bears out the original conten- 
tion that these prairie soils do ordinarly 
provide sufficient available nitrogen for a 
good yield without any contribution from 
the riodule. This is not, however, to be 
interpreted as an argument against inoc- 
ulation. 

The next point to consider is why the 
level of soil nitrogen should have this ap- 
parently dominant influence on the _ ulti- 
mate growth and yield of the plant, which 
one might expect would be rendered in- 
dependent of it, if nodulated. It is neces- 
sary to remember the relatively short sea- 
son of growth of this crop. Like other 
plants, its growth curve can be represented 
by a flattened S, at first slowly rising, then 
rapidly, then slowly levelling off. If the 
plant is to make the maximum yield, it 
should not be limited for nitrogen through 
the middle season period. The question 
arises then as to whether the nodule in this 
short mid-period of 30 to 40 days can pro- 
vide as much as the plant can utilize. If 
not, then any additional available nitro- 
gen in the soil should show dividends in 
yield. In the same experiment some un- 
inoculated plots were treated with an ex- 
cess of nitrogen applied as urea at the rate 
of 94 pounds per acre at planting time and 
64 pounds additional late in July, approx- 
imately 70 days after planting. Beans so 
treated and without nodules significantly 








outyielded the inoculated beans. Such a 
heavy rate of application is, of course, not 
practical, but the experiment shows that 
the soybean can effectively use more nitro- 
gen than is provided by the nodule mech- 
anism. 


MIDSEASON 
NITROGEN 


The deduction is that any management 
practice which tends to raise the available 
nitrogen in midseason is likely to increase 
the yield of the crop. The easiest way to do 
this experimentally would be to make ap- 
plications of nitrogenous fertilizer at that 
time. This was done in comparison with 
similar applications made at planting time. 
The midseason application gave significant 
increases in yield in two different experi- 
ments in 1943, both experiments being on 
land of high fertility. In the case of Field 
A, on some other plots no less than four 
nitrogen applications were made through 
the growing season in order to have an ex- 
cess available at all times. The beans in 
these plots did not yield higher than those 
receiving the single midseason application. 

Plowing under straw at a heavy rate on 
the same field did not decrease the yield of 
beans, and, in fact, increased it slightly 
but not significantly. However, the com- 
bination of straw plowed under in the 
spring and nitrogen fertilizer applied at 
mid-season gave the highest yield of all 
plots. There was a highly significant in- 
crease of 4.8 bushels over check, the check 


itself being at the high level of 29 bushels.: 


The interpretation here is that the effect 
of the straw was to redistribute the supply 
of available nitrogen in the soil, some- 
what reducing it at the early part of the 
season when the crop was not large enough 
to make use of it, and spreading out the 
effect of that added later. 

As mentioned earlier, this amounts to a 
progress report. Certain things have been 
established and certain theories formulated. 
It is clear that the nitrogen nutrition of the 
soybean is by no means as simple as it 
might seem. It has been established that 
even under the best conditions, the yield 
of the nodulated plant is much affected by 
the available nitrogen supply, which 
means that maximum growth cannot be ob- 
tained if the plant is dependent on the nod- 
ule mechanism alone. 


CRITICAL 
PERIOD 


The midseason period appears to be the 
critical period with respect to use of ni- 
trogen by the plant, and the probability 
is that any management practice that re- 
sults in an increase in available nitrogen 
at this time is likely to result in greater 
yield. In the management of soybeans in 
the past, it has perhaps too frequently been 
assumed that, as far as nitrogen is con- 
cerned, the plant would take care of itself 
because of the presence of nodules. It has 
been our experience, and I believe the IIli- 
nois experience too, that soybeans do not 
respond well to direct fertilization with 
phosphate and potash and yet, almost par- 
adoxically, that they do respond to man- 
agement practices that might be expected 
to raise the general fertility level of the 
soil. 

It would seem to me that this alone 
should cause us to wonder whether the 
available nitrogen in the soil might not be 
a determining factor in the yield of soy- 
beans as it is with non-legumes, and the 
evidence which we have been assembling 
certainly points to the fact that we have 
expected too much of the fixation mech- 
anism and so have had too restricted an 
idea of the nitrogen nutrition of this crop. 
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USING SOYBEANS AS FOOD 


By JEAN I. SIMPSON 


amounts of soybeans or soybean pro- 

ducts as food, several problems pre- 

sent themselves. Probably first among 
these is the prejudice that many people 
have against soybeans for table use. Such 
prejudice is inevitable, for so far as Am- 
erican practice goes, soybeans have been 
recommended until recently chiefly for low- 
cost diets. They are unusually valuable 
when the budget is limited, for they pro- 
vide generous amounts of the essential 
nutrients with little expenditure. However, 
this very association of soybeans with low- 
cost meals has created an impression that 
although they are nourishing, they are not 
palatable. 


L PROMOTING the use of substantial 
| 


Those of us who have worked extensively 
with soybeans and soybean products do 
not feel at all that low palatability is char- 
acteristic of these foods. On the contrary, 
well chosen and properly prepared, many 
of them are exceedingly attractive. To con- 
vey this fact to the public is the responsi- 
bility of those interested in the success 
of the soybean industry. There are a num- 
ber of ways of accomplishing this pur- 
pose. Some of the colorful and attractive 
advertisements and booklets now being dis- 
tributed: in connection with soybean pro- 
ducts are bound to stimulate interest in 
them and to encourage consumers to give 
them a trial. 


CAREFUL 
DIRECTIONS 


Piquing interest in this manner is im- 
portant to be sure, but if the industry is 
to hold a good market for them it is even 
more important that consumers be pleased 
with the results the first time they are 
used, If success of this kind is to be 
achieved, the directions accompanying the 
products must be carefully prepared. This 
is asking a great deal of the laboratories 
where recipe testing is done and also of 
those in which the products themselves are 
developed. 


One of the most difficult problems with 
which we are confronted in using soybean 
products as food arises from the lack of 
standardization of soy flours on the mar- 
ket at present. There are three types gen- 
erally available, the minimum-fat or no-fat 
soy flour with less than 1 percent fat, the 
low-fat flour with approximately 5 to 8 
percent fat, and the high-fat or full-fat 
soy flour with 18 to 24 percent fat. An in- 
vestigation is being conducted in the food 
rescarch laboratory of the Department of 
Home Economics at the University of II- 
linvis to compare the baking quality of 
these three types of soy flour and also to 
determine the variation in quality between 
the different samples of the same type of 
flour. Results of this study are not yet 
ready for publication, but it can be said 
tha: decided differences in a number of im- 
Portant respects have been found between 
the three types of soy flour, and greater 
differences than: might be expected be- 
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@ Soy foods, well chosen and properly 
prepared, are exceedingly attractive 
but their wide acceptance depends on 
proper processing, standardization and 
appealing to people’s tastes. Dr. Simp- 
son has been a member of the Depart- 
ment of Home Economics staff of the 
University of Illinois since 1941, when 
she left a teaching position at the Un- 
iversity of Toronto. She has been man- 
ager of the Chicago Club and a mem- 
ber of the editorial staff of Curtis 
Publishing Co. 


tween various samples of the same type. 

Such variability in baking quality is in- 
evitable between flours which differ in 
chemical composition and in physical pro- 
perties as widely as do these three types 
of soy flour. According to data available, 
they vary from less than 1 to almost 25 
percent fat, from 35 to more than 50 per- 
cent protein, from 3.5 to 6.0 percent ash 
and from 1.5 to 5 percent fiber. Further- 
more, these same flours have been found to 
display differences in certain physical pro- 
perties which determine baking quality. 
Evidence has been obtained for instance, 
to show that they differ considerably in 
their water-absorption capacity, their de- 
gree of granulation, their weight per unit 
volume and their color. Finally, they dif- 
fer according to the distinctness of the fla- 
vor they impart to the baked product, and 
this is extremely important from the stand- 
point of consumer acceptance. 

With as much variability as this be- 
tween the soy flours now being marketed, 
trouble is almost bound to be encountered 
by consumers in using them. To be sure, 
many companies distribute directions for 
using their own particular soy flour, and 
some of these are fine indeed. If consum- 
ers always use the directions for the flour 
for which they were intended, the results 
should be successful. But in all probabil- 
ity, sooner or later, these directions will be 
used with other types of soy flour and 
then disappointments may result. Such 
experiences will be confusing and will be 
apt to make consumers look upon soy 
flour as unreliable. There can be no ques- 
tion then, but that if soy flours are to 
have a permanent place on the market they 
must be of uniformly high quality. And it 
will be a tremendous advantage from the 
consumer point of view, if they can be of 
one type, whatever that type may be. In- 
dependent laboratories also will be more 
inclined to develop ways of using soy 
flours if these products are standardized. 

It hardly needs to be said that many 
people who have worked extensively with 
soy flours earnestly hope that they will 
not be shelved when the present emergency 
is over. To be sure, they do add signi- 
ficantly to the nutritive value of products 
in which they are used and hence they 





are of special interest when foods high 
in essential nutrients are scarce. 


In addition to this unique contribution, 
however, soy flours when properly used 
can greatly enhance certain baked products 
from the standpoint of palatability. Evid- 
ence for this is available in the popularity 
of certain griddle cake and waffle mixes 
containing soy flour. These mixes give 
products which are superior in color and 
have a characteristic richness of flavor and 
a pleasing texture. 


HOME 
BATTERS 


The same can be said of similar bat- 
ters prepared at home, and this high degree 
of palatability can be obtained in general 
with quick-breads and with some kinds of 
cookies, even when quite large proportions 
of soy flour are used. Yeast breads and 
shortened cakes can also be satisfactory 
when prepared in part with soy flour, though 
the proportion of soy flour must be smal- 
ler unless a product differing considerably 
from the standard one prepared entirely 
from wheat flour is to be considered ac- 
ceptable. 


A particularly important caution in the 
recommendation of soy flours for use in 
home baking is to avoid suggesting too 
large amounts. Due no doubt to overzeal- 
ousness on the part of those promoting 
them, some directions suggest considerably 
larger proportions of soy flour than can be 
expected to give standard or even accept- 
able products. While this practice may 
sell more soy flour for the initial trial, 
it is short-sighted, for the products will be 
poor and the continued use of soy flours 
will be discouraged. In the opinion of 
some, this is the most commonly made 
mistake on the part of promoters of soy 
flours at the present time. 


VEGETABLE 
SOYBEANS 


The immediate difficulty encountered in 
suggesting soybeans for table purposes is 
that a number of people have attempted 
to cook the field types of soybeans and 
have found them inedible in many _in- 
stances. As a result, soybeans have come 
to be looked upon as unfit for human con- 
sumption. Efforts will need to be taken 
to overcome this prejudice and there can 
be no question but that once many people 
have sampled good varieties of vegetable 
soybeans properly prepared, their enthus- 
iasm for them will be aroused and the de- 
mand for them will grow. 


Another problem at the moment seems 
to be that not enough seeds of good veg- 
etable varieties are available to meet even 
the present demand. Throughout [Illinois 
and in all probability throughout other 
states, many families are growing vegetable 
soybeans in their Victory Gardens and 
are well pleased with the results of their 
efforts. The outcome will probably be an 
increased demand for seeds and it is cer- 
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tainly to be hoped that seeds of the best 
rather than mediocre varieties will be 
available. Measures should be taken to see 
that desirable varieties reach the enterpris- 
ing people who are willing to try them 
in their own gardens. 

Considerable interest has been aroused 
recently in the use of vegetable soybeans 
at the green or immature stage. The season 
during which fresh green ‘soybeans are 
available is rather limited, and _ hence 
arises the problem of finding suitable 
methods of preserving them so that they 
may be used over a longer period of time. 
As for many fruits and vegetables, the 
method which retains the original qual- 
ities of the soybeans is freezing. Frozen 
green soybeans in fact, are so palatable 
that it seems unfortunate’ these vegetables 
have not been quick frozen in large quan- 
tities and placed on the market. There 
have no doubt been numerous problems 
that have interfered with this possibility, 
among which are the difficulties in har- 
vesting the soybeans and in preparing them 
for freezing. It is to be hoped that the 
time may be not long distant, however, 
when American people may be able to buy 
quick-frozen soybeans, just as they are 
now able to buy quick-frozen lima beans 
and peas. 

Other methods of preservation result in 
more drastic alterations in the original 
quality of green soybeans. From the 
standpoint of preventing spoilage, there is 
no reason why soybeans should not be 
preserved by canning. But the canned 
product has a distinct flavor, and one to 
which people respond variously. Some con- 
sider them as satisfactory as other canned 
green vegetables but others find their fla- 
vor quite unpleasant. 


A famous old name on a new product 


It has been felt by some that commercial 
methods of canning are less detrimental in 
their effect on the flavor of green soybeans 
than are home methods, a difference due 
no doubt to the greater speed with which 
the temperature in commercial retorts can 
be raised and lowered, thereby minimizing 
the time the product is hot. It seems that 
dehydration is the least satisfactory meth- 
od by far, for the flavor of the soybeans has 
been described as unsatisfactory. 

Mature, dried soybeans offer an excellent 
means of making these vegetables available 
the year around. The choice of variety 
is as important for these as it is for the 
green soybeans, if flavor and texture are 
to be a matter of concern. The dried soy- 
beans may be used much as navy beans 
are used, but it is better to encourage peo- 
ple to become acquainted with their pos- 
sibilities on the basis of their own inter- 
esting qualities rather than on the basis 
of their resemblance to any other kind of 
bean. 

ENCOURAGE 
APPRECIATION 

Appreciation for the characteristic tex- 
ture of soybeans needs to be encouraged. 
The fresh, green soybeans look not unlike 
lima beans and hence people rather expect 
them to taste like lima beans. Similarly, 
dried soybeans look much like dried navy 
beans and so they are expected to taste 
like navy beans. But in texture particu- 
larly, the soybeans are quite unique, for 
they are somewhat nutty in contrast to the 
softness of other legumes. A mistake too 
frequently made is prolonged cooking of 
the soybeans in an attempt to make them 
soft. This is neither necessary nor desir- 
able. Instead, people should anticipate 
this characteristic of soybeans and look 
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upon their nutty texture as one of their 
attractive features. 


Considerable publicity has been given 
during the last year or two to the prepar- 
ation and merits of soy sprouts. This has 
been done through popular and semi-pop- 
ular publications particularly, and the val- 
ue of the sprouts as a source of ascorbic 
acid or vitamin C has been strongly em- 
phasized. If dried soybeans of suitable 
varieties are used, sprouts may be prepared 
without a great deal of trouble and they 
form an interesting addition to our meals 
served either as a hot vegetable or cold 
in salads. But some recent determina. 
tions of the ascorbic acid content of the 
sprouts have raised serious questions as to 
whether the high value attached to them 
as a source of this vitamin is quite justi- 
fied. 

These are some of the problems that have 
presented themselves as soybeans and soy 
bean products are considered for extensive 
use as food. It is evident that while some 
of these are rather difficult there are none 
which in time cannot be solved. In view 
of the unfortunate prejudice that many 
people have concerning the use of soy- 
beans as human food, it seems especially 
important that promoters of these prod 
ucts be cautious in their recommendations, 
for if consumers are disappointed in the 
results they obtain, their prejudices will 
be encouraged rather than dispelled. More 
research is needed to answer many of the 
questions concerning the use of soybeans as 
food, but particularly evident is the need 
for putting the results of research into 
practice. Intelligent use of research find- 
ings must be made in the home and in the 
industry where soybean products are _pre- 
pared. 
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Palaignlinin al 
SOYA PROTEINS IN INDUSTRY 


By P. E. SPRAGUE 


to discuss this topic with you, because 

it is one that I have watched very 

closely and have been intimately con- 
nected with for about a decade, and which 
my business associates have been concerned 
with for almost a decade prior to that. 

I surmise that among the many aspects 
of this subject, Dr. Burlison had in mind 
that you would be interested to secure if 
possible an answer to some questions as 
these: ; 

What progress has been made in making 
soya protein available for use by industry? 

What progress has been made in the in- 
dustrial utilization of these proteins? 

About how many bushels of soybeans are 
annually required to sustain this use? 

What varieties of soybeans appear to 
have the greatest value for the manufacture 
of these proteins? 

At what price per bushel to the grower 
can this usage be continued and enlarged? 

What seems to be the long-term and short- 
term outlook for further expansion and 
development of this usage? 


PRACTICAL 
VIEWPOINT 


My discussion will tackle these questions 
principally from a business and _ practical 
viewpoint. 

First, let me remind you that the in- 
centive to try to make: and to use soya 
protein industrially sprang originally from 
the fact that all types of proteins that had 
found an established use in manufacturing 
operations were of animal origin and fairly 
high in price. Vegetable proteins, such as 
may. be found in corn,, peanuts, wheat, flax, 
etc.,. while long known, were not regarded 
as capable of manufacture to sell at prices 
to compete favorably with the established 
animal materials. As the saybean crop be- 
gan to assume worthwhile proportions, the 
possibility of attempting something with 
soya protein seemed much more favorable. 
As the crop became established in this 
country, we realized that this might become 
one of the most abundant and cheap sources 
of vegetable protein, for two reasons—first, 
because the protein content of the beans 
is high, running around 40 percent, and also 
because it seemed possible to grow econ- 
omically somewhere throughout these 48 
states all of the soybeans for which there 
would be a demand. 

There also seemed to be excellent pros- 
pects that important uses could be found 
for the oil, which, if realized, would mean 
that the protein portion of the bean could 
be had at a price that would justify the 
high cost involved in refining or isolating 
the protein content in a form suitable for 


ig IS a pleasure, as well as a privilege, 


industrial use, and the cost of developing ‘ 


and promoting such uses. 

On this assumption is seemed probable 
that industrial use of soya protein could be 
built up in two directions—one, by pre- 
Paring such proteins of satisfactory quality 
and offering them at attractive prices to 
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compete for those uses that already were 
requiring higher priced proteins, and the 
other that through research, new uses for 
the soya proteins could be discovered based 
on their own wnique characteristics, not 
possessed by the animal or other proteins, 
that would create a market for them which 
would be a new market and would increase 
the total protein consumption. 

Secondly, I will remind you with great em- 
phasis that soya protein is a very complex 
and sensitive substance. *1,*2 No discussion 
about the preparation of soya protein for 
use or about the methods of use in industry 
can be followed understandingly without 
keeping this uppermost in mind. I think 
the extremely complex chemical composition 
of all the proteins is becoming more gen- 
erally recognized in lay circles, but in 
addition to this, I wish to refer to the sensi- 
tivity of soya protein in capital letters. By 
“sensitivity” I refer to the fact that some 
change occurs in it every time anything is 
done to it. You men know how sensitive 
soybeans are to weather conditions during 
the maturing period, but perhaps you are 
not familiar with the changes that occur 
in the protein in the bean during storage, 
and with every condition that occurs during 
the processing operations, and with every 
treatment to which the protein is subjected 
in attempting to refine it for industrial use, 
either by mechanical or by chemical meth- 
ods. We know now that it is absolutely 
essential for either the layman or the re- 
search worker who undertakes to talk about 
the properties of soya protein, to first peg 
the protein he is talking about by defining 
precisely how it was obtained and exactly 
what was done to it in the process of obtain- 
ing it and of using it. 

For lack of such definition, much of the 
literature about soya proteins and their use 
is valueless. Perhaps we should not be 
astonished about this, because the ablest 
scientists who have worked with soya pro- 
tein, either in this country, in Europe or in 
Asia, have as yet been unable to determine 
very much about the chemical or molec- 
ular structure of it. 


HEADACHE— 
AND HOPE 


However, this complexity and sensitivity 
of soya protein which is on the one hand a 
headache for those who seek to prepare it 
uniformly and to develop its uses, is on the 
other hand a hope of widespread and new 
applications to come in the future as the 
ways and the means are found to bring 
these sensitive characteristics into control 
and to probe further into the mysteries 
thereof. 

Thirdly, I must remind you that before 
industrial use of a chemical substance as 
a raw material on a large scale can exist, 
three basic conditions must come into being 
concerning that substance. They are simple: 


It must be available in ample quantity. 
It must possess sufficient uniformity. of 





behavior, so that manufacturing processes in 
which it is used can be continually main- 
tained without trouble. 

It must be available at a price which 
industry can and is willing to pay, instead 
of using a competitive substance or process. 

I believe you can see why it is a man- 
sized job to achieve success with soya pro- 
tein in industry. 

Now to our questions: 


PROGRESS 
REALIZED 

It is just about 20 years since the first 
determined efforts were made to prepare 
and use soya protein on a substantial scale 
in United States industry. *3 During these 
two decades, two general types of soya pro- 
tein have been prepared and made available 
—the first are the so-called “mechanically” 
refined, finely-ground protein compounds. 
These compounds contain around 50-55% 
protein, from zero to variable amounts of 
oil, together with most of the water-soluble 
and water-insoluble carbohydrates, sugars, 
etc., originally present in the bean. This 
general type of product is being manufac- 
tured today in commercial quantities by 
several of the soya processors. 

The other general type is the pure pro- 
tein, or isolated protein, prepared by chemi- 
cal methods. *5 Although the production 
of this pure protein, known by the trade 
name “Alpha Protein,” is quite substantial 
and has been greatly increased since the 
beginning of the war, it is obtainable cur- 
rently only in experimental quantities, 
except for important military uses. I be- 
lieve this is the only isolated protein manu- 
factured at this time on a commercial 
scale. 

Although I am avoiding names in this dis- 
cussion, it seems only reasonable and fair 
to say that the outstanding contribution 
toward the development of the mechanically 
prepared type protein compound and the 
discovery of methods of use for same has 
been made by I. F. Laucks, Inc., of Seattle, 
*3 and that -the outstanding contribution 
of the manufacture and developing and pro- 
moting uses of the pure isolated protein 
has been made by The Glidden Company 
Soya Division, Chicago. *15 

I wish now to emphasize that much faith- 
ful, and valuable research and investigative 
work has been and is now being done in 
in this field by other organizations than 
those mentioned, but as of this date the 
actual usage of soybeans for production of 
industrial protein products has been princi- 
pally realized by the two organizations cited. 

Now, as to usage: Of the 40 or 50 gen- 
eral applications that have been found in 
industry under today’s conditions, the larg- 
est use for the mechanically refined type 
is in the field of adhesives for plywood 
and miscellaneous coatings requiring an 
adhesive binder. The principal use for the 
isolated protein is in the field of foam solu- 
tions, paper coatings, paper sizing, and 
paints. The relative amount of both types 
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going into the various applications are very 
much distorted by the war. 

About 100 million square feet per month 
of water-resistant, 3-ply plywood are cur- 
rently being manufactured with soybean 
glue. *11 Due to the superior qualities of 
Alpha Protein for the manufacture of cer- 
tain types of emulsion paints, the demand 
exceeds the supply. No doubt you have all 
seen the national advertising of a new paint 
for interior decoration called ‘“Spred’”—a 
product of this type. Improved techniques 
and processes for the manufacture of coated 
paper involve the soya proteins. The well- 
known “Prosize” process for improved paper 
sizing has been perfected, patented, and is 
in general use, and is based on isolated 
protein. . 

The Ford Motor Co. advise that whereas 
for the duration they have abandoned the 















































bigger profits! 


Swift’s Soy Bean Oil Meal is 
the top-quality answer to the 
problem of maintaining protein- 
rich balance in feeds for all flocks 
and livestock. 

This high-in-protein meal is a 
splendid base for all feeds... 
adds palatability... supplies im- 


portant ingredients to help keep 
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use of soya proteins, at the peak of their 
use treated soybean meal in core binder 
compounds was consumed at the rate of 
about a million pounds annually, and of the 
several million pounds of thermo setting 
plastics Ford used annually, about half of 
this was a soybean molding compound, 
which in turn contained about one-third soy- 
bean meal. 


As you know, prior to the war very sub- 
stantial tonnages of meal were used in the 
manufacture of mixed fertilizers because 
of the protein content, and no doubt this 
is properly to be included in the category 
of industrial usage. None goes into fertil- 
izers now. 

Although the rate was slow, I believe the 
record of accomplishment is worthwhile. 
There has been substantial progress made in 
this country and I believe that we have 
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PROTEIN MINIMUM J 
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COMPANY SOY BEAN MiLi 


feeds nutritionally complete. 

Use Swift's Soy Bean Oil Meal 
for all your mixed feeds. It’s a 
first class protein supplement 
important for animal nutrition 
and profitable feed distribu- 
tion. Write, or visit, your 
nearest Swift plant for full in- 


formation. 


* Buy more War Bonds—hold what you have! * 





@ The “horizon is limitless” for expan- 
sion of industrial usage of soy proteins 
if proper conditions exist after the war. 
But it is not likely that such outlets 
will soon absorb a significant part of the 
annual soybean crop. The author has 
been vice president of The Glidden Co., 
at Cleveland, Ohio, since 1936. He is 
a member of the WPB advisory com- 
mittee on soybean processing and of 
the food advisory committee of WFA. 
He is the author of “Edible Soy Flour,” 
and numerous articles in technical jour- 
nals. 


really made more progress in this field here 
than has been made anywhere else in the 
world. It is significant that this progress 
stems almost wholly from research. 


And the failures have been many. A great 
deal of research and effort has been extend- 
ed toward developing a synthetic soya wool, 
or soya protein fibre, for textiles or bristles. 
Commercial success has not yet come. *6, *8 


Certain types of protein films and binders 
for use in preparing exterior paints and for 
decorating fabrics have been diligently 
sought for years, but have eluded us—we 
just do not know enough yet to achieve 
success in finding them. Apparently soya 
protein has not yet realized a worthwhile 
utilization in the field of plastics, although 
much of the trail blazing work has been 
done. 


BUSHELS OF 
BEANS REQUIRED 


Exact statistics on the quantity of beans 
required to sustain the present utilization of 
industrial soya proteins are not available 
and recent efforts to assemble accurate fig- 
ures were not successful. An estimate which 
should be within 25 percent of correct is 
2,500,000 bushels. Fully three-fourths or 
more of this is required for proteins used 
in critical wartime industrial applications. 


To get the perspective on this you must 
realize that a 200 million-bushel crop con- 
tains four billion, 800 million pounds. of 
protein, a truly “Washingtonian” figure. 
An example of the relationship between 
bushels of soybeans and protein consump- 
tion can be illustrated on the basis of the 
Ford Motor Co. usage. The million pounds 
of core binder yearly required by Ford 
and the half million pounds of soybean 
molding compound required when Ford 
were using these products measured in 
terms of soybeans would be equivalent to 
30,000 to 35,000 bushels—but a drop in the 
bucket. 


It happens that those industrial uses 
thus far developed require only a small 
percentage of protein in terms of the finish- 
ed products made. Consequently you have 
the apparent paradox of substantial indus- 
trial operations involving relatively small 
amounts of soya protein. Some of the new 
uses that we hope to perfect in the future, 
of which the protein fibers for textiles are 
an example, will contain a much larger 
percentage of protein and hence step up 
proportionately the soybeans required. 


The answer to the question of what vari- 
ety is preferred for industrial proteins is 
short. We do not yet know. What we do 
know is the fully matured No. 1 and No. 2 
yellow beans of normal moisture content 
give us the least trouble, and we do know 
that immature beans, black beans, beans 
having green or frost or field damage are 
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dangerous for the manufacture of uniform 
industrial proteins. 

The answer to the question of what price 
can be paid for beans to make industrial 
proteins lies in the oil market. Since the 
producer of industrial soya protein is not 
principally concerned with the oil and since 
oil may be high or low in value, he cannot 
relate his position directly to bean prices. 

It seems probable that in peace times 
the producer of industrial soya proteins 
will need a meal or flake cost of approxi- 
mately $20 per ton in order to compete in 
the protein market. 

Do not miss the significance of the fact 
that the 1943 crop of beans was the first 
which ever went to market on the basis 
where the oil and the moisture content was 
recognized from the processor’s standpoint 
re nor the recently announced ceiling regula- 
le tions from OPA which are recognizing the 
protein content of meal and by-products in 
terms of penalties for any deficiency. 








at The officers of your association have been 
d- aware of the importance of the oil market 
il, to the grower, and I am glad to take ad- 
Ss. vantage of this opportunity to congratulate 
‘8 them and particularly Mr. Howard Roach 
rs for the care and interest he took in his 
or testimony in Washington and for the stand 
ly that the association took in the matter of 
mm margarine legislation. Your officers have 
- been very much more realistic than the 
ya National Soybean Processors Association be- 
‘le cause you have perceived that there can be 
oh no preference shown for long by grower or 
en processor between the interests of the users 


of meal and the users of oil. 

The best thing that can happen econ- 
omically for the further development of in- 
dustrial soya protein usage is the existence 
of a good market for soybean oil and a fair 


ins average price for soybean meal. This will 
of then produce a good price for soybeans. 
ble 

fig- FUTURE 

ich OUTLOOK 

is 


Looking at the short term, since critical 
al war uses for industrial proteins are such an 
: important part of the total consumption to- 
day and since these uses. are of a nature 


ust that leads one to expect them to recede with 
‘on- the war’s end, the first result of transfer 
of from war to peace will probably be re- 
re, cession in the present consumption. Another 
een factor to be reckoned with for the short 
mp- term is the effect upon soya proteins in the 
the adhesive field to be expected from the per- 
nds fection and commercialization during war- 
ord time of synthetic resins. Although there 
ean are approximately 100 million square feet 
ord of plywood made daily using soya glue, yet 
in 40) percent of all soft plywood and more 
t to than 80 percent of all hard plywood is made 
the with other glues than soya and principally 
with resin glues. The synthetic resins are 
uses giving soya protein adhesives quite a race 
mall and they are gaining because of desirable 
ish- performance characteristics. There is little 
nave doubt that much important research on soya 
dus- protein must be completed before this gain 
mall on the part of the resins can be arrested. 
new “avorable short term possibilities lie in 
are, the further replacement by soya adhesives 
are of other less water resistant ones still being 
rger used in many fields. Also since promising 
. up work has been done in the field of soya 
fibers for the making of textiles I would 
oul expect the production of soya fiber to be 
te we:! launched commercially and in more 
i than one direction reasonably soon. 
io. 2 Tn looking at the long future, it is well to 
steal determine whether the seeds of growth exist 
te I the situation and whether there are po- 
alll tentialities unrealized. Here one is justified 
a in letting the imagination run riot. Soya 
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protein is considered to be the most logical 
starting point for the production of the 
amino acids, another large group of vitally 
important substances not now available 
commercially. Imaginative writers say that 
the amino acids when isolated, available and 
studied may well expect to take the place 
of vitamins and hormones. 


PROTECTIVE 
COATINGS 


There is also a huge field in the manu- 
facture of protective and decorative coat- 
ings of types not now possible to produce 
which will be suitable for new types of 
finishes, exterior and interior, for coated 
textile fabrics and for transparent packag- 
ing. Indeed the horizon is limitless. 

You men know you have to have good seed, 
good soil, and good weather in addition to 
the determination to plant the seed and 
cultivate it in order to harvest satisfactory 
crops. Similar conditions must prevail in 
preparing these proteins and developing 
their uses. Organizations seeking to engage 
in this effort must be prepared to make 
substantial venture capital investments, to 
see a great deal of time elapse between 
putting money in and getting profits out, 
and be prepared to build up and maintain 
substantial research and technical facilities 
and development personnel. — 

Also a fair system of patent protection 
will be one of the elements necessary in 
this favorable climate. It is unjustifiable 
from a management and financial standpoint 
to make preliminary outlays in pioneer work 
unless a reasonable period after commercial 
discoveries are made can be provided for 
their profitable enioyment when successful, 
and I think that had it not been that a 
few basic patents were secured, the progress 
that has thus far been made in this field 
would not have occurred. 

Another prerequisite is a good state of 
health of general industrial activity in the 
United States. When this exists we have 
many enterprises interested in trying to 
work out new problems and utilize new 
things. 

Also essential in this climate is a soy- 
bean meal market that enables soya proteins 
to be produced at costs competitive with 
other industrial proteins. 

If such a climate is interfered with, pro- 
gress will be deferred. If it exists, the first 
postwar decade will see development that 
will please you, that will enrich our do- 
mestic industrial economy and stand as a 
still greater example of chemurgy in this 
country. 
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Of vital interest to growers, whole- 
sale and retail dealers. Only 
weekly newspaper for the indus- 
try. Up-to-minute production, 
merchandising and trade news. 
Subscription — $2.00 per year. 
Sample copy on request. Service 
— free and friendly. 


109 N. Dearborn St., Chicago 2, II. 























LOOK AT THESE 
ADVANTAGES! 


Besides its ability to pulverize mate- 
rials when powder-consistencies are 
desired, the W-W design gives you 
these features: A wide, thin stream 
into the grinder. Cuts horsepower; re- 
duces heat and friction. Prevents 
clogging of screens. Reduces moisture 
loss. Staggered hammers prevent 
clogging of screens or choking — ap- 
plying not only to pulverizing but to 
eavy-duty grinding. No need of 
pre-cutters or crushers. 


* 


Roomy Feed 
Openings 


Our Grinders have feed openings 18 
inches to 36 inches wide, which pro- 
mote COOL GRINDING over a wide 
feed opening, permitting W-W Grind- 
ers to grind OILY Materials finer than 
others with LESS Horsepower. 


Our grinders can be adapted for any 
type of Grinding, Pulverizing oon 
Materials, Grinding Materials wit 
high grease or oil content, as well as 
grinding of Wet, Green, Bulky or 
Stringy Materials. 


* 


If you are interested in grinding jobs 
of any kind or size, ask for more infor- 
mation at once. Write 


W-W. Grinder Corp. 


DEPT. SB WICHITA, KANSAS 
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ITH SOYBEANS destined to be- 
come one of America’s leading 
crops there is an urgent need for 


further information on the role of 
plant nutrients in production. The soybean 
plant is a strong forager for the chemical 
nutrients in the soil. For this reason it is 
well adapted to widely different soil con- 
ditions and makes good use of plant food 
materials remaining in the soil after other 
crops are removed. In the past, agronomists 
have been in common agreement that fertil- 
izing materials applied directly for the 
crop are of little value on good corn land. 
Recently, however, because of the extreme 
emergency and the excessive demand for soy- 
bean products, acreages have been expanded 
into marginal areas far beyond the normal 
adaptational zone. In the marginal areas 
fertilization and other production problems 
are acute. 

The soybean predates the written page 
in the Orient and to the present time soil 
treatment practices used to increase pro- 
duction of the soybean in the countries of 
its origin have been very simple. Piper and 


Facts Cn 


OYBEAN FERTILIZATION 


By A. L. LANG 


© The author makes a thorough report 
on fertility studies in connection with 
soybeans up to date. He is associate 
chief of the soil experiment fields at 
the University of Illinois, and has been 
working on soil fertility problems at 
the university for 24 years. 


Morse make the statement that in China 
and Manchuria the only fertilizer applied is 
a compost of stable manure and earth. In 
Japan, treatment differs by districts: in 
some districts straw ashes and phosphate of 
lime are used, while in others wood ashes 
and phosphate of lime are used. Manure 
is also used. These treatments would indi- 
cate response to organic matter, calcium, 
phosphorus and potassium. 


In the United States there is no record 
of any fertilizer studies being made on the 
crop previous to those of Flagg at Rhode 
Island and Phelps of Connecticut. 

Phelps found in studies from 1895 to 
1901, that nitrogen fertilization failed to 
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increase the yield or protein content of the 
beans produced. 

Flagg found that applications of 150 to 
450 pounds of nitrate of soda were not 
profitable. 


RECENT 
INVESTIGATION 


More recent work on soybean fertiliza- 
tion has been concentrated in the Midwest 
Cornbelt areas where the acreages have been 
increasing very rapidly and where the crop 
apparently is permanently established. 

Albrecht and co-workers of Missouri 
have pointed out in numerous publications 
the important role of the various nutrient 
ions, particularly calcium, both in growth 
and metabolism of the soybean plant. Their 
work indicates that the marked return from 
liming materials on acid soils is due more 
to the effect of the calcium ion than to a 
correction of soil acidity. 

Arnold Klemme of the same station found 
that, on land where the average production 
was 10 bushels an acre, lime alone increased 
the yield 7.3 bushels per acre, and lime plus 
200 pounds of 0-20-10 gave an increase of 
16.5 bushels. In the same experiments 
Klemme found that 200 pounds of 0-20-10 
per acre was much more effective when ap- 
plied broadcast and plowed down than 
when applied in the row at planting time. 


In 1942, H. R. Meldrum, of Iowa reported 
a rather exhaustive study on rates and 
methods of applying phosphate and _ potash 
fertilizers to soybeans on various soil types 
varying in. productivity from 14.6 to 33.1 
bushels an acre. Meldrum used 250 and 
500 pounds of 0-20-0 and 0-20-20 applied 
broadcast before plowing, in the plow sole 
while plowing, and broadcast after plowing. 
There were no significant returns from this 
work except on a Webster silt loam rela- 
tively low in potassium. On this tvpe the 
most effective treatment was 259 pounds of 
0-20-20 broadcast after plowing. 


At Ohio, R. E. Yoder reported the 5-year 
average response of soybeans to varying 
fertility levels. The fertility levels were 
built up by varying the amounts of manure 
and fertilizer applied to other crops in the 
rotation. On untreated land the beans made 
an average yield of 13.1 bushels an acre. 
This was raised 7 bushels to 20.1 bushels 
per acre on land which had previously re- 
ceived 8 tons of manure and 800 pounds of 
fertilizer. Doubling the amount of manure 
and fertilizer gave no further increase. 
While 7 bushels an acre is a substantial in- 
crease, the fact remains that the average 
yield after treatment was. still relatively 
low. 

Another interesting piece of work re- 
ported by Yodder was the effect of ferti!iz- 
ing soybeans in continuous culture. During 
the first year of the experiment the «n- 
treated plot yield was 15.8 bushels. This 
was increased 0.4 of a bushel with 500 
pounds of 0-10-20, 4.0 bushels with 2 tons 
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The relatively tiny Ford plant pictured 
is one of 19 Ford Village Industries. It 
is located on the banks of the Saline 
River, 31 miles west of Dearborn. 
Neither this plant, bought and recon- 
structed in 1934 by Mr. Henry Ford, 
nor any of the other Ford Village Indus- 
tries plants, on water-power sites scat- 
tered through the Michigan countryside, 
are mere monuments to sentiment. They 
are thoroughly practical little establish- 
ments, profitable and self-sufficient. 


"he function of this plant is the pro- 
cessing of raw soybeans into oil, meal, 
ani other products. Its output of oil 
now is meeting essential war require- 
ments. Normally Ford Motor Company 
uses it in making automobile paints, 
sand cores for casting, etc. The meal 
today is a vital part of the huge War 
Foods program as stock food. In peace 
time some meal goes into plastics. 

Forty men are employed here. Most of 
them are also farmers, who thus augment 
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the return from their farms with a direct 
cash income (never less than $6 per 
working day). Here is a demonstration 
of the sound economic principle, graphi- 
cally characterized by Mr. Ford as “one 
foot on the soil and the other in industry.” 


But this tangible personal benefit to 
the 40 workers who man the plant is 
only one phase of the vivid object-lesson 
which Saline has furnished for all 
America to see. Here, also, is proof- 
positive that vast plant structures are 
not essential in the linking of Agricul- 
ture ever more closely to Industry. 


Hundreds of such small local plants 
are not only practical, but more desir- 
able than a few great centralized estab- 
lishments would be. They can be built 
more quickly, financed more readily with 
local capital, manned more efficiently by 
home folks, operated more effectively to 
meet peak harvesting seasons. 

And they eliminate much unnecessary 
transportation of the raw beans. 
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FARM PRODUCTS REQUIRED BY FORD 
MOTOR COMPANY IN A NORMAL YEAR 


2,000,000 Pounds of Soybean Oil 
89,000,000 Pounds of Cotton 
800,000 Bushels of Corn 
2,400,000 Pounds of Linseed Oil 
2,500,000 Gallons of Molasses 
3,200,000 Pounds of Wool 
1,500,000 Feet of Leather 
1,000,000 Pounds of Lard 
350,000 Pounds of Mohair 
—and with the resumption of peacetime automo- 


bile production, this list will grow longer, and the 
totals of farm products used greater and greater. 


FORD MOTOR COMPANY 
Dearborn, Michigan 











of limestone, and 5.2 bushels by combination 
of the two. At the end of 4 years the av- 
erage annual check yield was 15.2 bushels. 
This was increased 1.2 bushels each year 
by the annual application of 500 pounds 
of 0-10-20, 8.2 bushels by the lime (another 
2 tons having been applied) and 12.3 bush- 
els by the combination. At the end of 8 
years the average check yield was 13.6. The 
increase for 0-10-20 was 3.1, for limestone 
7.6, and for the combination treatment 14.1 
bushels an acre. The check plot yield 
dropped from 15.8 bushels per acre the first 
year to an average of 13.6 bushels during 
this 8-year period of continuous culture, 
while the plot receiving annually 500 pounds 
of 0-10-20 and during the period 6 tons of 
limestone ,increased from 21 bushels the first 
year to an average of 27.7 bushels for the 
8 years. 

Using Illinois prices on the Ohio data, 
$91.40 worth of limestone and fertilizer gave 
112.8 bushels of soybeans over the 8-year 
period. 

As far back as 1914, Wiancko, Fisher, 
and Cromer of the Indiana Station recom- 
mended in their Bulletin 172 that it must 
be thoroughly understood that soybeans can- 
not thrive without food. Their mineral 
food must come from the soil. If properly 
inoculated they can take care of their own 
nitrogen. If manure can be applied the first 
time the crop is grown, it will help. On 
soils naturally unproductive or run-down, 
satisfactory results cannot be expected all 
at once. However, with adequate attention 
to drainage, liming, phosphate and potash 
fertilization, this crop will do better than 
most anything else on run-down land. They 
recommended at that time 200 to 400 pounds 
per acre of super-phosphate and 25 to 50 
pounds of muriate of potash. On sandy or 





potash deficient soils they advised a heavier 
application of potash. 


ILLINOIS 
STUDIES 

At the Illinois Station, soybeans have 
been grown on the soil fertility plots of the 
local farm and outlying experiment fields 
since 1903. 

Burlison and Lang in summarizing their 
data in 1935, used more than 150 soybean 
crop yields from 23 soil experiment fields 
to arrive at. the following conclusions: Soy- 
bean hay and seed yields are strikingly in- 
fluenced by the natural productivity of the 
soil. Dark soils are relatively high yielding 
in both hay and seed. Light-colored soils 
are relatively low yielding. Sandy soils are 
intermediate, with a hay yield of 61 percent 
and a seed yield of 45 percent of that of 
the most productive soil types. Yields of 
hay and seed are markedly increased by 
systems of soil improvement designed to 
build up and maintain a high state of pro- 
ductivity for other crops in the rotation. 
Those treatments which proved to be effec- 
tive in increasing other crops in the rotation 
also increased the yields of soybeans. Ef- 
fective treatments gave larger increases 
when the crop was harvested for hay than 
when it was harvested for seed. Therefore, 
it may be more profitable to fertilize the 
crop directly when used for hay than it is 
when used for seed. This also calls atten- 
tion to the fact that increased stalk and 
foliage production is not always a safe cri- 
terion of increased seed production. 


EFFECT OF 
SOIL TREATMENT 


The effect of long-continued soil treat- 
ment practices on the physical and chemical 


composition of the soybean plant are of 
interest. For 4 consecutive years these ef- 
fects were studied at the Joliet and Oblong 
soil experiment fields. Replicated samples 
of roots, stubble, stems, leaves, pods, and 
beans were secured at three stages of growth 
for the various treatments. Moisture-free 
weights were taken and chemical composi- 
tion determined for all physical parts. 


The soil on the Joliet field is a dark-color- 
ed Elliott silt loam having a shallow surf- 
ace and impervious calcarious subsoil. It 
is slightly acid, low in phosphorus and 
medium in potassium. Crops in the rota- 
tion respond well to phosphate fertilization. 
The Oblong soil is light-colored gray prairie 
Cisne silt loam with shallow surface and 
noncalcarious, impervious subsoil. It is 
strongly acid, medium in phosphate and 
very low in potassium. Crops respond well 
to limestone, organic matter, phosphate and 
potash fertilization. Illini soybeans were 
used on both fields. 


Composition data averaged from many 
sources for several crops point out the 
relatively large quantities of plant nutrients 
used in the production of soybeans. A 20 
bushel crop of soybeans contains more nitro- 
gen, almost as much phosphorus, twice a; 
much potassium, and four times as much 
calcium as a 60-bushel crop of corn. The 209 
million bushel bean crop raised in_ the 
United States last year removed from the 
soil 300 million pounds of phosphorus and 
potassium, and 24 million pounds of cal- 
cium. The phosphorus and potassium re- 
moved from the soil are equivalent to that 
supplied by 460,000 tons of 20 percent 
superphosphate and 264,000 tons of 50 per- 
cent muriate of potash, respectively. The 

(Continued on page 58) 











WOODSON-TENENT 
LABORATORIES 


MEMPHIS, TENNESSEE and CAIRO, ILLINOIS 
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BUILD AND MAINTAIN 
SOIL PHOSPHORUS 


Good soil produces better soybeans and more of 
them. Your land can be kept highly productive 
with a clover rotation and use of 


FOUR LEAF 
POWDERED 


ROCK PHOSPHATE 


Its cost is low and benefits prompt and lasting. 
Write for information. 


THOMSON PHOSPHATE COMPANY 
CHICAGO 5, ILLINOIS 
8 CNR NE EEE 


407 SOUTH DEARBORN STREET 
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OIL-ELECTRIC GRAIN DRIER 


The Drier Without a Boiler 
Ask The Man Who Has One 
THAT’S ALL 


MANUFACTURED BY 


O. W. RANDOLPH COMPANY 


3917-21 Imlay Street 





TOLEDO, OHIO, U.S.A. 


“RANDOLPH” ™ 


A. E. Staley Mfg. Co. (5) 
Archer-Daniels-Midland Co. (5) Swift & Co. (3) 
Glidden Soy Products Co. (2) 
Buckeye Cotton Oil Co. 
Pillsbury Flour Mills Co. (3) 
Soya Corp. of America 
Spencer Kellogg & Son (5) 
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@® FARMING 


Professional guidance on marketing, 

daily farm operations and the busi- 

ness aspects of agriculture available 
in the 


D.A.S. AGRICULTURAL DIGEST 


Semi-monthly cumulative outlook and refer- 
ence service on agriculture. Used by business 
corporations and farm operators. 


Published by 
Doane Agricultural Service, Inc. 


Box 80, 5579 Pershing Ave. St. Louis 12, Mo. 
The oldest and largest farm management, ap- 
praisal, consultation and research service in 
the United States. 


Operating in 20 Midwest States. 
D.A.S. Digest to date, 
with 6 months of service............................ $15.00 


Service thereafter, per year......................... $10.00 
Sample pages free on request. 
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ew of the Nationally Known Users of Ran- 
dolph Driers in the Soy Bean Industry. 


Allied Mills (3) 








Central Soya Co. (4) 
Clinton Company 
Schultz Baujan Co. 
General Mills Co. 
Drackett Company (2) 
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IT’S THE “KNOW-HOW” 
THAT PRODUCES 
BEST QUALITY SOYBEAN PRODUCTS 
Triple Value Brand-Expeller Processed 


41% Protein 


SOYBEAN 
OIL MEAL 


is the result of carefully controlled 
processing developed through pioneering experience. 


TRIPLE VALUE SOYMEAL 


is contributing its top-notch performance to the nation’s 
wartime job of feeding proteins wisely. 


GALESBURG SOY PRODUCTS 
COMPANY 


Pioneers in Soybean Processing 
GALESBURG, ILLINOIS 
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STUDY of the soybean crop as it 
grows under field conditions has 
brought out clearly the characteris- 
tics which are required for success- 
ful production and which are the main 
objectives in a breeding program. These 
characteristics are as follows, 


1. High yield of seed. 

2. High percentage of oil and protein. 

3. Resistance to lodging, shattering, dis- 
eases, insect pests, adverse conditions. 

4, Proper maturity. 


All these characteristics belong to the 
class of quantitative characters, and as 
such are greatly affected by environmental 
conditions, often require particular condi- 
tions for expression, and are usually deter- 
mined by a large number of genes resulting 


MAKE IT COUNT 





In the Interest of 


PROTEIN 
Conservation 


CARGILL 


is telling farmers 


“FEED BEST 


where it 


COUNTS MOST” 


These Cargill Soybean Plants are 
working to productive capacity: 
SPRINGFIELD, ILLINOIS 


CEDAR RAPIDS, IOWA 
FORT DODGE, IOWA 
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MAIN OFFICES: MINNEAPOLIS, MINN. 
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in a complex mode of inheritance. For 
example, in breeding for resistance to lodg- 
ing, plants must be grown under conditions 
that favor lodging; yield of seed is influ- 
enced greatly by differences in soil fertility: 
and certain diseases and insect pests, resist- 
ance to which is sought, may not always be 
present in sufficient amounts to cause dam- 
age and thus to differentiate between resist- 
ant and susceptible strains. Hence, breeding 
for such characters as these is facilitated if 
lodging or disease epidemics or insect at- 
tacks are encouraged by controlled condi- 
tions rather than if dependence is placed 
entirely on natural conditions. 


VERY 
COMPLEX 


Since yield of seed is the end result of 
all the activities of the plant, it is extrem- 
ely complex from the breeding standpoint. 
By that is meant that a large number of 
genes is involved, perhaps a hundred or 
more, which differ in extent of dominance, 
and in their relationship to each other, 
whether independent or linked. In addition, 
variations due to growth conditions, though 
not inherited, are always confusing to the 
breeder. 

Seed yield in soybeans is determined by 
number of seed and size of seed. Larger 
yields may be obtained by increasing the 
number, size remaining the same, or by in- 
creasing the size, number remaining the 
same, or by increasing both size and num- 
her. Now, both attributes are inherited but 
in a complex manner in the sense in which 
that term is used above. Number of seed 
is even more complex than seed siz2 being 
influenced by many things, each of which 
is also complex. 

Varieties differ in their capacity to pro- 
duce flowers and in their capacity to de- 
velop pods from the flowers they produce. 
Weather and soil conditions are known to 
affect markedly the amount of flower drop- 
ping and the number of seeds that fail to 
develop in the pods. A further illustration 
of the complexity of breeding for seed 
yield is the interrelationship of plant parts. 
Growing more seeds on the plant must be 
accompanied by a stronger stem to hold 
them up and by a larger or more efficient 
root system to feed them. 

With respect to breeding for certain other 
desirable characters mentioned above, some 
success has already been attained. However, 
in many cases the particular character com- 
bination, or character grouping, can be im- 
proved upon. All the desirable characters 
are not found together in one variety and 
many desirable characters are not expressed 
to the highest degree in the varieties in 
which they occur. Certain character com- 
binations can be improved upon, therefore, 
by substituting a good character for a poor 
one, or by raising the degree of expression 
of one or more characters. Before attempt- 
ing to make these improvements the breeder 









Creating 


NEW KINDS OF 
SOYBEANS 


By C. M. WOODWORTH 


will search for varieties possessing desirable 
characters or high degrees of expression of 
characters which he can draw on as sources 
of good germ plasm. He would arrange his 
findings in tabular form illustrated by the 


following: 
Source of Desirable 


Characteristic Germ Plasm 
Shattering Chief, Illini 
Lodging Richland, Mandell 


Japanese beetle Chief, Illini, Gibson 
Oil content Lincoln, Dunfield 
Maturity Early: Earlyana, Richland 
Late: Chief, Patoka 

Illini and Chief rank high in resistance 
to shattering and Japanese beetle, but they 
lodge. Mandell stands up well enough and 
is early, but it is a little low in oil con- 
tent. Of the varieties listed above, Lincoln 
ranks highest in yield and oil content, but 
is damaged more than some varieties by the 
Japanese beetle. Thus one could go through 
the list pointing out the good and bad fea- 
tures of varieties. Improving character com- 
binations is one of the main objectives of 
the soybean breeder. 


SELF 
FERTILIZED 


The soybean is a self-fertilized crop. This 
fact has much to do with breeding methods 
to create new kinds. The plant does not 
have to be selfed by hand as does corn. 
Varieties tend to breed true, but new vari- 
eties must be purified before they are intro- 
duced to the public for commercial planting. 
The variety must be a good performer on 
its own account. What it does in crosses is 
of interest to the plant breeder but not to 
the grower. If defective germ plasm occurs 
by mutation, it will gradually be automati- 
cally eliminated. 

When a variety of soybeans, however, 
becomes badly mixed mechanically, it does 
not automatically purify itself. Since there 
is a small amount of natural crossing be- 
tween the off-type and true-to-type plants 
as they grow alongside each other, the re- 
sulting seeds when planted produce hybrid 
plants. The hybrids will segregate and 
give rise to a number of combinations, some 
new, some old, which will in time come to 
breed true. The variety eventually becomes 
a mixture of types, probably most of which 
are breeding true, while the rest are hetero- 
zygous for one or more characters. 

Soybeans, then, are like wheat, oats, 2nd 
barley in the method of propagation and in 
the breeding procedures that are used to 
effect improvement. 

Crossing enables us to accomplish a niim- 
ber of things we cannot accomplish in «ny 
other way. These are as follows: 


1. Induce variation. 

2. Combine desirable characters into one tpe- 

3. Bring together complementary genes fi! 4 
single character into one type to get trns- 
gressive segregation, i.e., exceed the ex- 
pression of the character in either parent. 

4, Obtain and utilize hybrid vigor. 


Variation referred to here is genetic ve "ia 
tion for this is the only kind which the 
breeder can utilize. 
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Usually, the desirable characters are sep- 
arated into different varieties, and the 
breeder's problem is to get them together 
into one variety. Crossing is the only way 
to do this. Controlled crosses are best but 
natural crosses have been used with good 
results. The hybrid seeds when planted pro- 
duce the F; plants; and they in turn, when 
allowed to self-pollinate, produce seed which 
give rise to the F; plants. The F: is the 
segregating generation and if the parent var- 
ieties differ in several characters, a great 
array of types is presented, representing the 
various combinations of parental characters 
in ratios expected on a chance basis. If the 
objective is to combine some characters of 
one parent with those of the others, then 
the F, generation is the generation to work 
upon, as it presents a population of plants 
with a broad base of genetic variation. In 
such a plant population, the chances are 
good, if large numbers are grown, of finding 
a plant or plants with the particular com- 
bination of characters desired. 


The foregoing applies also to the problem 
of bringing together into one type comple- 
mentary genes for a single character with 
the objective of attaining a higher expres- 
sion of the character than occurred in either 
parent. A good example of this is early and 
late maturity in a cross between Richland 
and Lincoln made and studied by Dr. L. F. 
Williams of the U. S. Regional Soybean 
Laboratory. From a large F: population 
several hundred F; families were grown with 
several rows of Richland and Lincoln inter- 
planted as checks. Many of these families 
were earlier than the Richland and many 
others were later than the Lincoln. 


Many crosses between soybean varieties 
exhibit hybrid vigor. It is generally con- 
sidered that a hybrid exhibits hybrid vigor 
if it exceeds both parents in some particular 
character such as yield of seed, height of 
plant, or total dry matter of plant. 


But this hybrid vigor, even though large 
in some crosses, cannot be utilized for in- 
creased production by the soybean grower. 
In contrast to corn, soybean hybrids are 
tediously and painstakingly made by re- 
moving the anthers of the flower borne on 
the female parent and then pollinating with 
pollen collected from flowers borne on the 
male parent. An expert hybridizer working 
every day during the period flowers are 
available would do well to produce a few 
hundred seeds in this way. 


Consequently, the soybean breeder must 
try another method. He must try to hold 
the increased vigor exhibited by the hybrid 


Market Street 


We invite the readers of THE SOYBEAN 
DIGEST to use “MARKET STREET” for 
their classified advertising. If you have 
processing machinery, laboratory equip- 
ment, soybean seed, or other items of in- 
terest to the industry, advertise them here. 








Rate: 5c per word per issue. 
Minimum insertion $1.00. 











FOR SALE: Used Steel Storage Tanks, 
®,000, 10,000, 12,000, 18,600 gal. And other 
sizes. Stanhope, Wayne, Penna. 


PRETTY GIRLS ART PICTURES — 
Photos, Cards, Pin-ups, Books, etc. Large 
\ssortment $1.00 postpaid. 32 page illus- 
trated Catalog 10c. Artwell, Box 3550, 
D-1288, Chicago 54, Illinois. 
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BASED ON PERFORMANCE IN THE 
INITIAL STAGES OF DEVELOPMENT 
PRATER PULVERIZERS HAVE BECOME THE 





STANDARD OF THE SOYBEAN INDUSTRY... 





Prater Dual Feed Dual Screen Pulverizer in Champaign Plant of Swift & Company 


I the early stages of development of the soybean industry the 
Prater Pulverizer Company recognized both the possibilities of the 
field and the need for specialized grinding equipment. The first 
result was the development of the Prater Dual Screen Mill in co- 
operation with leading processors of soybeans. Next, the Dual 
Feed produced more uniform distribution in the grinding process, 
resulting in greater uniformity in the grind and greater capacity. 
Today the Prater Dual Feed Dual Screen Pulverizer is the acknowl- 
edged standard of the industry for both’solvent and expeller processes. 


If you are interested in grinding efficiency, Prater Dual Feed, Dual 
Screen Pulverizers will give you the experience of the industry— 
you will find that the Prater Pulverizers are grinding the larger portion 
of the soybeans processed in both solvent and expeller processes 
and, we are sure, every user will vouch for their efficiency. 


Address Inquiries to: Industrial Division, 


PRATER PULVERIZER CO. 


1825 South 55th Avenue . Chicago 50, Illinois 




















while at the same time he carries the hy- 
brid down through the F:, F;, Fa, and later 
generations allowing  self-fertilization to 
take place each time. The only way he can 
hope to hold the vigor is by selection. But 
in this he is opposed by the principle of 
segregation which separates and distributes 
the favorable factors or genes to different 
lines. Hence, a compromise results and the 
breeder has to be satisfied with whatever 
vigor he can hold and still have a true- 
breeding variety. 


SELECTION 


Selection is effective only where there 
is variation which is known to be genetic; 
that is, within a population of plants which 
has become genetically mixed through cross- 
ing, natural or controlled, and through mu- 
tation. Since the individual plant is the unit 
of selection, single plants are selected, 
threshed separately, and planted in separate 
rows for a progeny test. It has been demon- 
strated often that selection within pure 
progenies or lines is ineffective. Hence, the 
problem narrows down to a testing program 
to determine which of the original selections 
are the best. If plants selected are pure and 
breed true, further effort is expended in 
keeping the resulting lines pure and in test- 
ing them. If the plants selected happen to 
be hybrid for one or more characters, re- 
selections are made within the progenies and 
tested for purity and performance. Much 
dependence is put on the progeny test. 

It is perhaps not generally known that 
beginning in 1915 the Illinois Agricultural 
Experiment Station conducted an experi- 
ment on selection within pure lines of soy- 
beans for protein and oil. The experiment 
was continued for 6 years. Selection was 
toward both high and low composition. 
Results showed that selection was powerless 
to effect a change within pure lines either 
positively or negatively. 

Single plant selection is useful in puri- 
fying a variety. Results are much more 
complete and thorough than by roguing. 
This is particularly true of varieties having 
dominant characters such as purple flowers 
and tawny pubesence. Discarding the off- 
type plants by roguing does not eliminate 
the hybrids for they cannot be distinguished 
from plants typical of the variety. The 
recommended procedure is as follows: A 
large number of typical plants are selected 
from the population. Seed from each plant 
is planted in a separate row, and resulting 





plants are examined to determine which 
rows are breeding true to the variety and 
which are segregating. The segregating 
rows are discarded, and the true-breeding 
rows are harvested and threshed together 
to make up a lot of pure seed of the var- 
iety. This method has been used with the 
varieties developed at this station, namely, 
Illini, Chief, Viking, and Lincoln. 

The following are examples of varieties 
that have resulted from single plant selec- 
tions: Illini, from A. K. Variety; Mandell, 
from Manchu; Scioto, from Manchu. 


MUTATIONS 


There are few instances in which varieties 
of soybeans are known to have arisen as a 
result of mutation. Piper and Morse in their 
book on “The Soybean” stated: 

“The Trenton is a brown-seeded variety 
found in a field of the yellow-seeded Mam- 
moth grown in Kentucky. Grown side by 
side, at the Arlington Experiment Farm, the 
two sorts were indistinguishable by any 
other character than the seed color.” 

The genetic explanation is that the gene 
i” restricting brown to the hilum of Mam- 
moth, mutated to i, permitting the brown to 
extend over the entire seed coat. 

A similar mutation has occurred in the 
Lincoln soybean. The gene i” which re- 
stricts black to the hilum, mutated to i, 
permitting black to extend over the entire 
seed coat, thus producing a black seeded 
Lincoln. The plants are indistinguishable 
from typical Lincoln plants. 

In a sample of Lincoln seed, many seeds 
are found mottled with black. The mottl- 
ing is due largely to growth conditions, for 
when such seeds are planted and plants 
grown the resulting seeds are typical of the 
Lincoln variety with little or no mottling. 
The presence of mottled seeds mars the ap- 
pearance of a sample or lot, but does not 
affect the genetic behavior. 

Mutations are believed to be unimportant 
in creating directly new kinds of soybeans 
for commercial use. Such genetic changes 
usually affect one character at a time, are 
recessive, and go in a retrogressive direction. 


@ Dr. Woodworth, professor of plant 
genetics at the University of Illinois, is 
a pioneer soybean plant breeder and 
recognized nationally and internation- 
ally in this field. He has been with the 
university since 1920. 
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calcium removed is equivalent to that in 
33,000 tons of 90 percent limestone. 


Agriculture and industry alike should be- 
come more-conscious of these figures and 
their full meaning to the future prosperity 
of our country. The figures take on even 
greater significance when experimentation 
shows that applied plant nutrients are noi 
used by the soybean plant efficiently and in 
most cases not even effectively. It is ap- 
parent that until more is learned about the 
feeding habits of this plant, other crops in 
the rotation will have to pay for extra fer- 
tilization, if soil productivity is to be main- 
tained. That is a load not easily carried 
by the common Cornbelt crops. 


SUMMARY 


To summarize briefly, the following state- 
ments seem to be justified. Soybeans are 
well adapted to a wide variety of soils and 
do better on poor run-down acid soils than 
almost any other Cornbelt crop. They are 
relatively heavy users of plant nutrients but 
being strong foragers they do not give 
expected responses to applications of plant 
food materials. They do, however, show 
marked response to variations in natural 
soil productivity and to treatments which 
build up soils to a high state of productivity 
for other crops in the rotation. 


Recommendations commonly made by 
most agronomists for poor worn out soils 
are: Supply adequate drainage, lime acid 
soils, inoculate thoroughly, and apply phos- 
phate and potash fertilizers in accordance 
with their needs as shown by tests. For 
good corn land fertilize other crops in the 
rotation. 


Facing us still is the fact that on good 
or poor land soybean yields may be relatively 
low yet fail to give expected response to 
fertilization or soil treatment. 


Two lines of research are suggested for 
the investigator: Are plant nutrients of 
the right kind being supplied in sufficient 
quantities at the critical growth periods in 
the life history of the plant? Are present 
varieties constituted physiologically and 
genetically to use plant nutrients efficiently 
and effectively in greater seed production? 
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MM offers a complete line of equipment 
for planting, cultivating and harvesting 
soybeans. The MM 4 or 6 row planting 
and fertilizing attachment provides full 
vision of the planting mechanism at all 
times. You can watch it plant and see the 
kind of job you are doing. The 4 or 6 row 
planter and fertilizer attachments mount 
directly on the cultivator frame by simply 
removing cultivator shanks and attaching 
hopper and opener assemblies. The 4 or 
6 row planting and fertilizing attachment 
is easily and quickly adjusted for row 
spacing, from 18 to 28 in. “Toe Tip” 
power lift raises the equipment quickly 
and smoothly at row ends. Short turn- 
ing radius of MM Universal tractors cuts 
to a minimum cf waste headland. The 
MM tractor-attached planter delivers the 
seed evenly and at a uniform depth for 
better yields. 





MM Quick-On—Quick-Off 2, 4 and 6- 
row cultivators provide excellent culti- 
vating vision. Parallel link construction 
of the MM eultivatoy gangs assures you 
excellent penetration on level, rolling or 
hilly ground, and keeps all shovels oper- 
ating at the same depth. The gangs can™ 
be raised or lowered standing still or ‘‘on 
the go” by the simple “Toe Tip’? power 
lift. The cultivator can be quickly and 
easily changed from 2 to 4 row by simply 
adding the two outside front gangs. The 
i-clearance features of the MM tractors 
and tractor attached cultivators give you 
an opportunity to do a better job of cul- 
tivating as the plants grow higher, and 
still have complete vision of the job you 
are doing. 


The Harvestor ‘69’ has proved its su- 
in harvesting soybeans without 
cracking the beans. The simplicity of the 
change-over of the Harvestor “69” from 
grain to soybeans gives you a tremendous 
advantage in the saving of time, money 
and manpower. No extras to buy, simp- 
ly reverse the sheaves on cylinder and 
drive shaft to reduce the cylinder speed 
and reverse the bearings on the cylinder 
to increase the spacing between the rasp 
bar cylinder and the concaves and you are 
ready to do a superior job of harvesting 
your soybean crop. The full width straw 
rack gives you over 0 square inches of 
separating surface to do a better job of 
separating the soybeans from the trash. 
See your MM dealer and increase your 
profits from soybeans by planting, culti- 
vating and harvesting your soybean crop 
with MM Modern Machines. 
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Soybean 


DISEASE INVESTIGATIONS 


at the Y. S. Regional Seytean Laboratory 


By WILLIAM B. ALLINGTON 
‘T: U. S. REGIONAL Soybean Lab- 


oratory started work on soybean dis- 

eases about one year and a half ago. 

The control of soybean diseases by 
the use of resistant varieties is of course 
the primary objective. A vast amount of 
groundwork on the epidemiology of the 
‘score or more of soybean diseases present 
in this country, however, is quite vital to a 
sound program. 

Much of the work to date has been in 
the nature of disease surveys and inspec- 
tion of variety nurseries in the 24 states 
serviced by the Laboratory. In general it 
has been found unsafe to rely upon natural 
infection with the various parasites in order 
to select more resistant varieties. Where 
feasible, therefore, we have started tests and 
uniformly inoculated the soybean plants in 
the nurseries with the disease producing 
organisms. This work has been in progress 
for only one season and naturally no de- 
cisions have been made in regard to disease 
resistance. 

The surveys made in 1943 and 1944 have 


disclosed six or seven diseases to be of 


economic importance or potentially so. 
They may be listed as follows, the more im- 
portant ones first: Bud blight (virus), bac- 
terial pustule, bacterial blight, sclerotial 
blight (confined to the South), pod and 
stem blight, downy mildew and wildfire. 

Studies on the epidemiology of bud blight 
and the bacterial leaf spots have just been 
started. A uniform chemical seed treatment 
test was conducted in 10 states in 1943 and 
expanded to 18 states in 1944. Usually the 
chemical seed treatments resulted in slightly 

stands but the yields are unaf- 
fected. The preliminary results from seed 
treatment tests on soybeans, therefore, are 
not promising. 

Extensive greenhouse work is conducted 
in the study of the nature and behavior of 
soybean diseases. During the past year a 
new disease of soybean leaves was studied 
and was found to be caused by a specific 
bacterium similar. if not identical to the hac- 
terium causing wildfire of tobacco. This 
development is somewhat startling since the 
disease was found widely distributed in the 
country and on tobacco, at least, can be- 
come very devastating. The total damage 
to soybeans caused by wildfire in 1943 


&: 


@ The large number of soybean strains 
that have been introduced has been a 
real protection against spread of dis- 
ease, says the author, who believes there 
may be danger in growers going hog- 
wild for one variety. He is associate 
pathologist in the U. S. Regional Soy- 
bean Laboratory. 


was insignificant. However in local area- 
it was found to be serious. It has been 
found in 1944 in several fields of th: 
Cornbelt and in Louisiana and Oklahomza. 
Perhaps the time has come for a wo:d o! 
caution in regard to the extensive use o! 
only a few varieties of soybeans. It appears 
at present that the new outstanding variety 
Lincoln, if its present performance is con- 
tinued, will be planted very extensively in 
the territory to which it is adapted as soon 
as the seed is available. From a patholo- 
gist’s viewpoint this is a questionable pro- 
cedure, since it may provide the set-up for 
a widespread epidemic of disease. Lin- 
coln is indeed a superior variety and repre- 
sents a brilliant achievement by our agrono- 
mists. As far as our experience has gone 
it has no serious weakness as far as disease 
susceptibility is concerned. It is attacked 
by all of our common diseases but seems to 
be as resistant as any of our varieties. How- 
ever, experience with other crops should 
tell us that no variety can stand up long 
against all comers. Unfortunately the para- 
sites that cause diseases are living creatures 
which continually undergo hybridization in 
a haphazard but nevertheless effective man- 
ner and new forms are continually arising. 
As long as these new forms come in contact 
with numerous varieties of soybeans they 
(Continued on page 65) 
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Fi Soybean produces a milk 


substitute. Soyalac,* and a butter substitute, Soya Spread. 
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Lo Because of nutritional needs we should use butter or a tasty spread 
'd of similar composition on our bread. MILLER’S SOYA SPREAD 
1g is just such a toothsome spread for plain or toasted bread. It may 
a- be used also in various 
a combinations for salads, 
"- ; , sandwiches, entrees, ome- 
ig. Millers SOYA SPREAD comes lets, croquettes, etc. 
in 14-ounce glass jars, and a trial 
5) purchase will convince you how THE SOYBEAN MAN SAYS: 
little you miss butter when Miller’s “There's Nothing 
SOYA SPREAD is put on a Like It!” 


cracker or slice of toast. Besides 
a high oil content, Miller’s SOYA 
SPREAD, like Miller’s popular 
VEGETARIAN CUTiLETS, has a 
high protein value. 


* Miller’s milk substitute in powdered 
or liquid form. 


All Miller’s products are distinctive 
and FIRST in quality. Here they are: 


1. Miller’s Giant Green Shelled 
Soya Beans. 

2. Miller’s Soyalac (powdered 

milk), plain, malted, or choco- 

late. 

Miller’s Soyalac (soya milk), 

liquid, natural, or chocolate. 

4. Miller’s Vegetarian Cutlets in 

uniform slices or diced. 

Miller’s Soya Loaf. 

Miller’s Soya Spread. 

Miller’s Edible Soya Flour. 

Miller’s Edible Soya Beans. 
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If your dealer does not 
stock Miller’s foods— 


INTERNATIONAL NUTRITION LABORATORY » mit. VERNON, OHIO 
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(Continued from page 22) 


the seed. In a 4-year comparison in the 
Uniform Test, Group Il, comprising 49 
nursery trials in five states, Lincoln has 
averaged over 5 bushels per acre higher 
in yield than the average of Illini and Dun- 
field. 

In the Group III test where it has also 
heen grown for the last 2 years it has shown 
the same advantage in yield over Illini and 
Dunfield. In oil content the strain is slightly 
superior to Dunfield and Scioto, the best in 
oil of the present commercial varieties, and 
over 2 percent above Illini. Lincoln has aver- 
aged superior in lodging resistance to the 
common varieties in its maturity class and 
has excellent seed quality. The variety is ad- 
apted in the area where Illini and Dunfield 
are generally grown and may replace these 
varieties if its present performance is main- 








tained. This season over 900 cooperators in 
the soybean belt are growing a total of 
over 19,000 acres of registered Lincoln seed 
and there should be sufficient seed to plant 
nearly 400,000 acres in the spring of 1945. 
One of the more important projects of 
the U. S. Regional Soybean Laboratory is 
the development and distribution of breed- 
ing stocks containing the best of the germ 
plasm discovered through yield testing and 
chemical analysis. There is a demand for 
early varieties, and to supply this need a 
rather comprehensive group of crosses has 
been made, including the most important 
early strains in combination with themselves 
and with later strains outstanding in yield 
and composition of seed, resistance to lodg- 
ing, and other agronomic factors. These 
stocks have great promise for producing 
strains for the northern states that are 
early, high yielding, resistant to lodging, and 
high in oil content. 
Lincoln, one of the superior varieties, has 
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I‘ our commodity department there is at 
least one man who is a specialist in each 5 
commodity—a man who has literally spent = 
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been crossed with Richland, a strain matur- 
ing about a week earlier and outstanding 
in lodging resistance. This hybrid was 
backcrossed to Lincoln in an attempt to se- 
cure a strain with the high yield and oil 
content of Lincoln and the earliness and 
lodging resistance of Richland. Such 
strain would be of great value in northern 
Ohio, Indiana, Illinois, and Iowa, and_ in 
southern Minnesota and Wisconsin. 

Several thousand selections from the back 
cross are being grown this year in thes 
states in the search for improved lines. An 
other backcross involving Lincoln and Pa 
goda, a very early Canadian variety, wa- 
made to secure a strain with the yield and 
composition of Lincoln and early enough fo: 
the northern states of the North Centra 
Region. This segregating material has beer 
distributed widely for testing. 


DISEASE 
NOT NEGLECTED 


Breeding for disease resistance has not 
been neglected. A pathological section was 
added to the Laboratory in the spring of 
1943 and an intensive search started to 
locate disease resistant soybean lines to use 
in the breeding program. In connection 
with this study it has been necessary to 
learn more about the fundamental host- 
pathogen relationships and the conditions 
for infection so that the soybean strains 
in a nursery could be given an adequate 
test for disease resistance. 

A study of the behavior of soybean strains 
has indicated very clearly that soybean 
breeding problems cross state lines and that 
a regional approach to the problem and 
close cooperation between interested agen- 
cies is most desirable, both from the stand- 
point of economy of operation and of pro- 
gress in the developing of improved strains. 
The development of the variety Lincoln is 
a good example of the value of cooperative 
testing by several state experiment stations. 
The establishment of a chemical section in 
the Soybean Laboratory has made possible 
for the first time an extensive use of chemi- 
cal analysis as a very important tool in the 
breeding work. The cooperation of other 
bureaus in the U.S. Department of Agri- 
culture and of industrial processors has 
aided in determining the type of soybeans 
needed as a raw material for industrial and 
food use. Thus the increased need for co- 
operation and the increased dividends re- 
sulting from this cooperation are seen in 
the progress of the work to develop im- 
proved strains of soybeans to fill specife 
needs. 


In the future one of the most useful 
functions of the U. S. Regional Soybean 
Laboratory will be the production and dis- 
tribution of segregating material from prom- 
ising soybean crosses and the coordinatio 
of the testing program over the region to 
provide for the more rapid development of 
improved varieties and strains. 


—sbd— 


OIL CHEMISTS 


More than 30 papers in the oils and (its 
field have been promised for the 18th in- 
nual fall meeting and war conference of 
the American Oil Chemists’ Society at the 
Hotel La Salle in Chicago on October 25-2/, 
according to Dr. W. B. Hendrey, program 
chairman. 

F. H. Lehberg, deputy administrator of 
oils and fats for the Canadian governm:nt, 
will discuss the oil and fat situation 1n 
Canada from two points of .view: commer 
cial statistics and technical aspects. 
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Weedy Beans 
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“f \\J HAVE COMBINED about 300 acres of soy- With its 9-foot cut, its fast working speed, and its 
‘. beans with it,” said E. E. Basil in writing easy handling the Case “M” normally harvests 
a about the Case Model M Combine he got about 30 acres a day—a time-saver and crop- 
a last fall. “The auger and feeding mechanism is saver not only in beans but in all kinds of small 
wd outstanding in performance, handling anything grains and seeds. For larger acreages there is 
ns that gets into it. Weeds are no problem to this the 12-foot “A” with the same auger-type header 
» feeder.” and other features. For smaller farms there are 


the 6-foot Models “A” and “G”, and the 4'/-foot 


Stoller Bros. say their Case "M” worked without “EF” with straight-in-line action. 


mn trouble right through weed patches where two 


z other combines had to give up and go around. There will be more Case’ Combines, but not as 

on They speak of its extra capacity and capability many as needed. See your Case dealer now about 

" as “more combine per foot of cut.” Most owners getting one. Use his service to keep your present 
mention how the auger construction avoids the machinery in first-class shape. J. I. Case Co., 
care and upkeep costs of canvases. Racine, Wis. 
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(Continued from page 34) 


it desirable to have varieties containing the 
greatest possible quantities of oil and pro- 
tein. The newly released Lincoln variety 
contains about 1 percent more oil in the 
seed than most of the varieties commonly 
grown in the area to which it is adapted. 
Breeding work is under way in an attempt 
to further increase this oil content in Lin- 
coln. 

A new strain from the Iowa program 
also looks very promising from last year’s 
uniform tests. This strain has an oil con- 
tent as high as Lincoln, yields almost as 
well, stands as well as Richland, and is 
as early as Richland. In the South the 
variety Ogden has been found outstanding 


in oil content, and extensive breeding work 
is under way to further improve this strain 
by crossing with other high oil varieties 
and backcrossing to Ogden in an attempt to 
retain its high yield, drouth resistance and 
other desirable characters. 


The hybrid material produced in the 
breeding programs of the various states 
cooperating in the Laboratory has been 
made available to other states. In this 
way a large number of crosses have been 
distributed as bulked F2, F3, F4, or FS 
populations. A number of selections have 
also been exchanged between the various 
states to hasten the testing program. On 
account of this preliminary testing new 
strains entered in the uniform testing pro- 
gram have a better chance of exhibiting 
wide adaptability. 
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| Complete Equipment for 
FEED MILL and ELEVATOR | 


® Corn Cutters and Graders 
Hammermills —@ Corn Crushers and Feeders 
Attrition Mill Blowers 
Magnetic Separators | 


Bag Cleaners ® Electric Motors 


There’s a guaranteed Kelly-Duplex machine 
for every requirement with modern power 
and labor-saving features that bring greater 
Sturdily constructed; economically 
Write or phone us your needs. 


Phone Springfield 5663 for Service 


The Duplex Mill and Mfg.Co. 


Springfield, Ohio | 
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® Chain Drags 

@ Grain Cleaners 
@ Seed Cleaners 
® Scalpers 

@ Repairs 

® Supplies, etc. 




















This uniform testing program is designed 
to produce the most information in the 
shortest time from the effort expended. At 
present there are eight uniform test groups. 
In these tests are entered the more prom- 
ising new strains produced by the various 
breeding programs as well as a number of 
standard commercial varieties for compari- 
son. Generally these tests contain from 10 
to 25 strains and may be planted at from 
10 to 40 locations. The agronomic and 
chemical data from these tests is summar 
ized and made available to all the co- 
operating agencies. 
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(Continued from page 35) 


ty occurred due to high temperatures. There 
appears to be a definite value, however, to 
shading and light colored exteriors that 
serve to hold down the bin temperatures. 
High temperatures denote trouble when 
accompanied by moisture above 12 or 13 
percent and where heavy insect infesta- 
tion occurs. 


BIN 
STRUCTURE 


The majority of the bins on the Urbana, 
Ill., site are prefabricated structures which 
were secured from the Commodity Credit 
Corporation. Several bin types are repre- 
sented, however, and it is expected that 
after further use, definite recommendations 
for improvement can be made. The exper- 
imental bins involve the use of steel, lum- 
ber, and plywood. Other structural mater- 
ials will be added next year for compari- 
son. Following are preliminary observa- 
tions relating to the bin structure: 

(a) Crushed rock bases were regarded 
as more satisfactory than the earth fill and 
block ring types, although somewhat high- 
er in cost. 

(b) Some wood bins which were built 
from damp or uncured lumber resulted in 
undesirable shrinkages and cracks in the 
walls. 

(c) Wood bins with very narrow roof 
projections allowed moisture to seep down 
the walls and cause some damage to the 
contents, 

(d) Most bins are not tight enough to 
exclude driving rain or snow. 

(e) The prefabricated bins used on the 
project could be definitely improved by 
more accurate gaging of cuts, bolt holes, 
etc.; some sections were out of alignment; 
extra nails and bolts had to be purchased: 
some braces were improperly cut; consid- 
erable fitting and modifying had to be 
done. In some cases the nailing was in- 
sufficient. 

(f) Farmer’s preference in wood bins is 
decidedly for the low-walled bins and 
larger floor areas, since such bins have bet- 
ter utility value for purposes other than 
soybean storage. 


—sbd— 
CHEMURGISTS MEET 


About 15 directors of the Farm Chemur- 
gic council met September 13 at Urbana. 
Ill, for an all-morning session devoted to 
advancement of their program. 

Wheeler McMillen, chairman of the coun- 
cil, announced the directors voted to hold 
the organization’s 1945 conference March 
28-30 in St. Louis. Membership and sup- 
port of the council is at a new peak, He 
reported, . 

George Cross, president of the University 
of Oklahoma, was named a new director. 
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RESOLUTIONS 


(Continued from page 21) 

American Soybean Association express its 
deep appreciation for these research de- 
velopments to the fine group of capable and 
interested research workers responsible for 
these developments to the commercial and 
federal and state agencies responsible for 
them. Whereas indisputable evidence exists 
that the condition with respect to soybean 
diseases is rapidly becoming more acute, and 
whereas this condition has been brought to 
the attention of federal officials on several 
occasions in the past two years with requests 
that a modest appropriation be made for 
the conduct of comprehensive studies look- 
ing to the correction of this condition. And 
whereas, this association at the annual 
meeting one year ago formally went on rec- 
ord requesting cooperation of the Depart- 
ment of Agriculture as a means of assuring 
continued normal growth and expansion of 
the crop, and whereas, an item covering 
such work was submitted to the Budget 
Bureau but never attained final enactment, 
therefore be it resolved that we request a 
hearing before the chairman of the Budget 
Bureau and any other interested government 
officials by a joint committee representing 
the growers, the processors and the handlers 
of soybeans at the earliest possible date for 
the purpose of determining whether proper 
action can be obtained without necessity 
of resorting to legislative measures. 

(6) 

Whereas it has been necessary for the 
war program to rapidly expand soybean pro- 
duction, and whereas in getting this in- 
creased production, growers have in some 
cases lost sight of best land use and, whereas 
we fully realize that soybeans are not best 
adapted to sloping land which is subject to 
serious erosion, therefore, be it resolved 
that we recommend that members give full 
consideration to best land use when plan- 
ning their postwar agricultural production 
even though it may mean a modification of 
soybean acreage on soils subject to serious 
erosion. 

—sbd— 
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can only occasionally find a few which are 
susceptible. When we limit the varieties 
we increase the chances for epidemics caus- 
ed by the new parasites which find them 
susceptible. 

One reason why the soybean has not 
been plagued by disease epidemics in this 
country and was relatively free of disease 
until recently may be that we have been 
growing too many different varieties for 
diseases to get a foothold. The soybean came 
to this country in the form of literally 
thousands of collections made in the Orient. 
The Orientals were growing these different 
varieties for many reasons. Local adapta- 
bility undoubtedly played a large part in 
the cultivation of a variety. Perhaps tra- 
dition also had its effect. 

As a result of these introductions and 
the subsequent cultivation of a host of 
varieties in this country we may have in- 
nhocently exercised a very effective disease 
control measure. The most enthusiastic in- 
telligent plant breeder does not expect to 
obtain a variety which will be resistant to 
all diseases or to all new forms of the same 
disease but he does hope to keep up with 
them in order to keep crop losses down. 

t seems wise at this time, therefore, to 
keep our eggs in more than one basket and 
hot depend upon one variety of soybeans in 
our heavy producing areas. 
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primarily on cracked kernels. Webbing 
of the grain surface is common. The rust- 
red flour beetle, Tribolium castaneum 
Herbst., breeds throughout the grain mass 
where moistures exceed 10 percent. It 
feeds on cracked grain, with larvae dam- 
aging whole kernels where moisture con- 
tent of the grain goes above 15 percent. 
Large numbers of this species give abnor- 
mal odors to the grain. The flat grain 
beetle, Laemophioeus minutus Oliv., is 
common in all bins of soybeans. It breeds 
freely in spots of grain with high moisture 
content, feeding primarily on cracked 
grain and foreign material. The saw- 
toothed grain beetle, Oryzaephilus surina- 
mensis L., is found in small numbers in 
most bins, breeding on cracked grain and 





WHEN WINTER COMES 


Pelleted meals (pressed or solvent process) 
stand alone for practical range feeding— 
especially during severe winter weather. In 
the face of heavy winds, rains and snow, 
unpelleted rations are quickly swept away, 
mixed into the earth, or buried, leaving herds 
and flocks stranded for feed. In contrast, 
pelleted feeds can’t become scattered or lost. 
Pellets are much easier to handle. They are 
much more readily consumed, insuring uni- 








form healthy 
F 1 growth and high- 
’ —_ er meat produc- 
tion. To supply 

PELLET the critical need 

for cattle feed, or- 

der your Califor- 

M n RE nia Pellet Mill 

. NOW. 
IN ’44! 
* 




















foreign materials. The foreign grain beetle, 
Ahasverus advena Waltl., is common in all 
bins of grain with high moisture content, 
or with small areas of decomposing grain 
caused by leaks in the roof or sidewalls of 
the bin. They breed freely on soybeans 
“not in condition,” feeding on decaying 
organic matter. They apparently cannot 
maintain themselves in dry grain. The 
hairy fungus beetle, Typhaea stercorea L.., 
is common with the foreign grain beetle, 
breeding under similar conditions. 

Insects found in bins but of little or un- 
known importance are Psocids or book lice, 
Liposcelis divinatorius L., grain mites, sev- 
eral species; two-banded fungus beetle, Al- 
phitophagus bifasciatus Say; black carpet 
beetle, Attagenus piceus Oliv.; dermestid, 
Trogoderma versicolor Creutz; Litargas 
baltedtus Lee; and long-horned flour beetle, 
Cyneaus angustus (Lec.). 
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Crop Prospects Show 


Improvement 


Soybean crop prospects improved some- 
what during August and the national esti- 
mate is 466,000 bushels above a month ago, 
the September 1 report of the U. S. crop 
reporting board indicates. Total yield is 
placed at 179,024,000 bushels, and the esti- 
mated yield per acre is 16.8. This com- 
pares with 16.5 bushels estimated August 1. 

The national acreage is estimated at 
10,688,000, 1 percent under the acreage 
harvested in 1943. 

A real frost hazard exists in many areas 
over much of the acreage due to the late 
maturity of the crop, say Soybean Digest 
crop correspondents. Their September Ist 
reports follow: 


ALABAMA 


Ben F. Alvord, Dept. Agricultural Ee- 
onomics, Auburn: Maturity normal. Ex- 
pected vield 90% on hay, seed, 6 bu., 
total yield same as 1943. Expect some 
worm damage. 90% crop cut for hay. 


ARKANSAS 


Charles F. Simmons, extension agron- 
omist, Little Rock: Maturity somewhat 
behind normal, though ahead of 1948. 
Rainfall exceedingly spotted. In some 
areas crop better than normal, in others 
poorer. In some areas acreage greater 
than 1948; in others less. Arkansas will 
probably produce more beans than in 
1943. Per acre yields lower than 1942, 
but greater acreage will probably re- 
sult in greater total production. 


Jacob Hartz Seed Co., Stuttgart, for 
Stuttgart trade territory: Maturity 90°, 
normal. Expected yield 12 bu. per acre, 
95% normal. Total yield 80% 1943 
20% for hay. 


ILLINOIS 


Russell 8S. Davis, Clayton for west 
central. Maturity 2 weeks late, some 
planting failure due to lack of moisture 
to germinate. Expected yield 85% nor- 
mal, per acre 20 bu. Considerable in- 
crease in acreage should produce higher 
total yield than 1943. Early plantings 
have made very tall growth, consider- 
ably lodged by recent 2-day drizzling 
rain. Mid-season plantings just now 
reaching full growth. Late fields still 
have some bloom. Third of crop in 
danger Oct. 1 frost. Doubt if 10% will 
be cut for hay. 

A. E. Staley Mfg. Co., Deeatur, for 
central: Maturity 1 week late. Expected 
yield 80-90% normal, per acre 22 bu. 
Total expected yield slightly under 1943. 
Early frost would damage small amount 
depending on weather during Septem- 
ber. 1-2% for hay. 

Frank S. Garwood & Sons, Stonington, 
for south central: Maturity week to 10 
days late. Expected yield 75% normal, 
per acre 20 bu. Total expected yield 10% 
under 1943. Crop most uneven in years. 
Fields vary from good to very poor, de- 
pending on date of planting, and amount 
of rainfall. This section deficient in 
rainfall from June 1-to Aug. 21. All 
late planted soybeans, fairly large acre- 
age, subject to frost damage. 

J. E. Johnson, Champaign, for east 


central: Maturity 80%, expected yield 
85% normal, 20 bu. per acre. Total yield 
10-15% under 1943. Early frost would 
reduce yield and impair quality. Only 
earliest seeded fields show yellowing of 
leaves. Many outstanding fields wil] 
doubtless yield in 30 bu. bracket. High 
percentage of late seedings will cut av- 
erage materially. All plants shorter 
than normal; podding not as low to 
ground as normal. A hot, dry Septem- 
ber would be salvation of crop. 


A. J. Surratt, Dept. of Agriculture, 
Springfield: Prospects have been main- 
tained since Aug. 1. Prolonged drought 
caused considerable permanent injury 
to many fields in drier areas, mainly 
from southeastern to lower west central 
and uneven conditions in other scatter- 
ed dry spots. For state as whole these 
losses offset by improvement in bean 
production outlook elsewhere result- 
ing from good soybean weather since 
August 16 break in drought. This par- 
ticularly true of later half of crop. Part 
of crop as far advanced as usual, prob- 
ably one-fifth now turning color. With 
normal weather many fields ready to 
combine Sept. 25. These comments as- 
sume moderate hopper damage and that 
killing frosts will hold off until aver- 
age dates which range from around 
Oct. 1 in northern to Oct. 20 in southern 
counties. Loss risk from frost to late 
beans, also from grasshoppers some- 
what more than usual. 





INDIANA 


K. E. Beeson, Indiana Corn Growers 
Association, Lafayette: Maturity slight- 
ly later than normal except on sand 
where early varieties are ripening. To- 
tal expected yield 87% 1948. 


Peter J. Lux, State AAA, Indianapolis, 
for central: Maturity 10 days later than 
normal. Per acre yield expected 13 bu., 
total yield down 20-25% under 1943. 
Early frost damage could be very seri- 
ous to later varieties. Early varieties 
okay. Percentage for hay at least 3% 
since last report. 


J. B. Edmondson, Clayton, for south 
central: Maturity spotted, probably 
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Built to give and keep 
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. reports C. R. Rosling, Mgr. of Badger 
Coop. Co., Badger, Iowa; . . . “unless I 
could get another one quickly. I've 
used my Steinlite electronic moisture 
tester on all grains for over a year, with 
splendid results.”’ 


The success of the Steinlite for test- 
ing moisture in soybeans, soybean meal, 
whole grain and other products lies in 


or my Steinlite”’ 





the fact that it is FAST, ACCURATE and 
EASY to USE. It is portable, neat and 
compact. It is durable — made of the 
very best materials, and built to last. It 
operates on the radio frequency imped- 
ance principle and is calibrated against 
the official oven methods. 


Write for FREE Seedburo Catalog 
No. 144. 


lt Will Pay You to come to Seedburo 
“HEADQUARTERS?” for Grain & Seed House Supplies 


“Headquarters” for grain and seed house supplies and equipment has been 
the term applied to Seedburo for a long time. And rightly so—because the 
Seedburo line includes over 350 top quality items — made of the finest materials 
available — built by skilled and experienced craftsmen — rigidly inspected. The 
Seedburo line is broad and widely assorted as shown in such items as 


SCALES TRIERS 
GRAIN PROBES SAMPLER PANS 
DOCKAGE SIEVES BAG TRUCKS 


Delays Are Dan- 
gerous — Book 
Your Order Now! 
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BLOWERS 
GERMINATORS 
CALL-A-PHONE 
TRIPOD MAGNIFIERS 





. OQ ule M Ent. ‘ c oO M PAN Ys founsan 1912 


MOISTURE TESTERS 
BATCH MIXERS 
SCOOPS, etc. 
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SEED TRADE 





629 Brooks Bldg,., 
Chicago 6, Ill. 
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week to 10 days late. Early planted 
beans now yellowing, late beans still 
green. Expected yield early seedings 
normal, late 75-85%. Total yield 100% 
1948, later acreage will balance yield. 
Threat early frost real for late planted 
beans. Late rains have stimulated 
growth and podding. High seed prices 
and abundance of other hay has about 
put soybean hay out of picture in this 
section. Reports from various sections 
indicate that soybeans sustained less 
drought damage than corn; further that 
Lincoln variety well disseminated over 
state, is giving unusually good account 
in drought areas. Pod disease showing 
up here may prove serious later. Fields 
unusually clean. 
IOWA 

A. J. Loveland, chairman state AAA, 
Des Moines: Maturity 90%, expected 
yield 110% normal. Total yield about 
same as 1943. 15% possible damage by 
early frost. Expected per acre yield, 
22 bu. 

Oo. N. LaFollette, Feed Institute of 
Iowa, Des Moines: Maturity, south cen- 
tral backward, southeast good, north- 
east mostly average, north central 












slightly backward, northwest, west and 
southwest about average. Yield near 
normal, 20-22 bu. per acre, except south 
central. Expected total yield with nor- 
mal fall on par with 1943 or slightly 
under. Except for south central state 
will show good maturity with good 
weather by Sept. 30. Very little for 
hay or silage if beans mature. Let us 
hope for hot, dry weather until late 
Sept. Wet, cool month will hurt whole 
state. 

John Sand, Marcus, for northwest: 
Prospects in making for biggest yield 
ever. Some fields starting to shed leaves. 
With mostly early beans in this terri- 
tory, should be little danger of frost 


damage. Our Earlianas out of danger 
in another week. 


KANSAS 

E. A. Cleavinger, extension division, 
Kansas State College, Manhattan: Ma- 
turity 100%. Harvest will start on early 
varieties 2 weeks, later varieties 4 
weeks. Per acre yield 10-35 bu. Total 
yield expected 110% 1948, due to higher 
yield. Possible damage by exceptional- 
ly early frost 20%. 5% for hay. 1944 


about as perfect a season as we can 
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SOY BEAN PRODUCTS 
.... JUST REMEMBER 


@ Better proteins are obtained when Ansul Sulfur 
Dioxide is used in extraction and precipitation. 





@ Ansul Sulfur Dioxide is a selective solvent for 
treating soybean oil. 


@ Bleaching of proteins with Ansul Sulfur Dioxide 
or hydrosulfites derived from Ansul Sulfur Dioxide 
improves their color. 


*REG. U.S. PAT. OFF. 











@ Supplied in tank cars, ton 
drums and 150-Ib. cylinders. 


ANSUL CHEMICAL COMPANY 


WISCONSIN 


MARINETTE, 


EASTERN OFFICE: PAOLI, PENNSYLVANIA 
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TWENTY-NINE YEARS OF KNOWING HOW 


ASK US! 


The Ansul Technical 
Staff will gladly help 
you work out prob. 
lems of application 
and handling of Sul. 
fur Dioxide. Ask us— 
anytime ! 

















expect. With exception of 3 weeks in 

July, moisture conditions have been a!- 

most ideal. Eight counties in extreime 

southeast hit hard by drought. Yic!d 

of these counties about 90-95% normal. 
MICHIGAN 

A. A. Johnson, Farm Crops Depart- 
ment, Michigan State College, East Lin- 
sing, Mich.: Maturity mostly normal, 
15-20% week late. Expected per acre 
yield 13 bu., 80-90% normal. Total 
yield slightly less than 1943. 15-20% 
would be moderately damaged by early 
frost. 

MINNESOTA 

John W. Evans, Montevideo, for south- 
west central: Total yield expected 11)% 
1948, 15-25 bu. per acre. Frost would 
catch 50% in very immature stage, 
Clean soybean fields have improved po- 
sition considerably this month. Fields 
that started out weedy have become 
worse. Prospects of advanced fields 
much better than last year. 

W. G. Green, Lakefield for southwest: 
Maturity normal. Total yield 20% above 
1948, 20 bu. per acre. We have an in- 
creased acreage of about 25%. 65% of 
crop should mature. 10% has a chance 
and 25% no chance, will be cut for hay. 
State of Minnesota has trial plot near 
Lakefield. Of 8 varieties in plot 3 out- 
standing for maturity. 

MISSISSIPPI 

James Hand, Jr., Rolling Fork, Miss.: 
Maturity 2 weeks late. Total yield 
expected 50% of 1943, 17 bu. per acre. 
Acres reduced in favor of small grain. 
Drought prevented planting of one- 
third acreage planned. 

NEBRASKA 

Pete Marr, Fremont, for eastern: \a- 
turity late, due to late planting and 
excessive moisture. Per acre yield ex- 
pected, 17 bu., 2 higher than 1943. 
Possible damage by early frost, 30% 
central, 10% north and south. Percent- 
age for hay or silage, less than 1%. 

NORTH CAROLINA 

J. A. Rigney, North Carolina State 
College, Raleigh: Maturity early plant- 
ings normal, plantings after small grain 
and potatoes delayed by drought. Our 
crop reduced by lack of seed set, not 
lack of growth. At this season always 
have 35 bu. crop. Predictions before 
Oct. 1 useless. Total yield probably 
75% 1943. Percentage for hay or silage 
determined by weather. 

OHIO 

D. G. Wing, Mechaniesburg, for cen- 
trat: Early beans very short, turning 
yellow now. Late beans helped by rain 
and will be late. Expected yield one- 
half to less than one-half of 19438. Fields 
on clay teo short to combine. Per acre 
yield expected 10-12 bu. Late beans 
need until Oct. 1 to mature. Small 
amount of beans going to dehydrators. 
We had 10-week period without enough 
rain to lay dust.. We cultivated 330 
acres 3 times and kept beans growing. 
They will double yield of beans planted 
solid. 

R. D. Lewis & D. F. Beard, Agron- 
omy Dept., Columbus: Maturity normal 
or ahead. Dry weather of July and 
August hastened maturity. Per acre 
yield expected 16-17 bu., total 80% 1948. 
Very little possible damage by 'rost 
unless early 15-20% for hay. 

PENNSYLVANIA 

L. H. Wiland, Agricultural Statisti- 
eian, Harrisburg: Maturity about nor- 
mal. Expected yield probably svme- 
what below normal hecause of dry 
weather. Some late planting may be 
caught by early frost. 

WEST VIRGINIA ; 

R. J. Friant, extension agronomist. 
Morgantown: Maturity normal. Per 
acre yield expected 15 bu., 80% normal. 
95-100% for hay or silage. 

WISCONSIN 

Geo. M. Briggs, Agricultural Coilez® 
Madison: Dry weather helped convert 
some soybeans intended for seed t0 
hay, materially reduced pod seiting. 
bringing about less seed set and !ater 
maturity. Expected per acre yield %& 
5 , with less total production than 
1943. 40% for hay or silage. 

John P. Dries, Saukville, for south- 
east: Maturity 10 days late. Expected 
per acre yield 20 bu., about normal. Bi 
sible 20% damage hy early frost. 2% 
for hay and silage. Writer convinced 
that row planting should be reular 
practice in growing soybeans for grail. 
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THOMAS, 
STONE & FRENCH, INC. 


INDUSTRIAL ENGINEERS 
MOISTURE STABILIZATION 
PROCESSES and EQUIPMENT 


P.O. BOX 2172 
WICHITA, KANSAS 


H. W. DEVORE & CO. 


Toledo 4, Ohio - Since 1876 
GRAIN SOYBEANS 
PROCESSOR REPRESENTATIVES 


“TLLINI” 


BRAND 
EXPELLER SOYBEAN OIL MEAL 


41% Protein 
4.5% Fat 

























either Sacked or Bulk 


A Quality Product backed up by courteous 
service and fair dealing. 









WE BUY SOYBEANS 
in Car Lots or Truck Lots 
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TOLEDO-CHICAGO EXCHANGES 


Phones: L.D. 56 ADAMS 9615 
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SOYBEAN PRODUCTS CO. 
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Engineers 
Who Can Design 


and 


Construct Bins Like These 


Can Put Up Efficient, Low-Cost 
Bins for Handling Soy Beans 













After all, experience counts most . . . and Nichol- 







son Engineers and Constructors can certainly 





point to plenty of experience in the field of 






concrete bins and tanks. Starting back in 1914, 






this experience has taken them all over the world. 






Practically every kind of dry material requiring 






bin storage and handling is represented in the 






extensive list of Nicholson Jobs. 





To use a colloquial expression — designing and constructing bins for handling soy beans is 
“right down our alley.” 
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WASHINGTON DIGEST 









By PORTER M. HEDGE 


Washington Correspondent for 
The Soybean Digest 





Conditions un- 
der which 1944- 
crop soybeans 
may be purchased 
and used are spelled out in a recent War 
Food Administration order (WFO 110), 
effective Aug. 25, and aimed at getting all 
the oil and meal possible from this year’s 
crop. 

The order is an extension of WFO 27, 
a similar order issued last year, but it 
omits the restriction which prohibited pro- 
cessors from buying, receiving or using 
soybeans except under contract with Com- 
modity Credit Corporation. 


Contracts providing for the purchase of 
soybeans at support prices, however, have 
been offered to processors. 

Here are the main provisions of the new 
order: 


(1) It prohibits any processor, manu- 
facturer or seed dealer from buying or ac- 
cepting delivery of 1944-crop soybeans in 
a quantity greater than his processing, 
manufacturing, or sales requirements for 
the period ending Oct. 10, 1945. This, 
says WFA, is aimed at assuring maximum 
production of soybean oil and oil meal dur- 
ing the 1944-45 soybean marketing season. 


(2) It contains provisions aimed at pre- 
venting the holding of soybeans for spec- 
ulative purposes. It prohibits any coun- 
try shipper from having on hand at any 
time after Mar. 31, 1945, more 1944-crop 
soybeans than he has contracted to sell 
to processors, manufacturers, or to the 


WelayGC 


Purchase of 
1944 Soybeans 
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SERVICE 
COAST to COAST 


CCC, plus the quantity of 1944-crop soy- 
beans he bought during the preceding 30 
days, or 2,000 bushels, whichever is great- 
er. 

(3) It prohibits any person other than 
a processor, manufacturer, seed dealer, or 
country shipper from acquiring soybeans 
in excess of the quantity (a) required to 
fill orders on hand at the time of purchase, 
(b) required to be delivered under con- 
tracts with CCC, (c) necessary to meet 
planting requirements, or (d) to be sold 
or used for human consumption. 


(4) It prohibits any person from buying 
or accepting delivery of soybeans in whole 
or ground form for use as feed or fertil- 
izer. An exception to this provision says 
that damaged soybeans acquired by insur- 
ance companies or underwriters salvage 
companies may be sold for feed or fertil- 
izer if the soybeans are not suitable for 
processing, manufacturing, or planting. 





Growers’ War Food Administra- 
Priori tion had prepared a first 
riority draft of its plan to give 


soybean growers first call 
on soybean oil meal processed from the 
1944 crop as The Digest went to press. 


It is expected that the grower priority 
plan, promised last spring as a result of 
producer protests over difficulties in getting 
soybean meal produced from their own 
crops, will be issued some time this month. 


A number of dairy state Senators have‘ 


YU—— > 


SOYBEAN PRODUCTS 


Today, when conservation of vital soybean 
products is a matter of national concern, you 
owe it to your fellow countrymen to safe- 
guard your shipments in every way possible. 

Take no chances with bags of mediocre 
quality. Chase commends to you its sturdy 
Chase Test cotton fabric—a heavy-duty, 


tight-weave material made to 
take a lot of buffeting 
around. 

Bags of Chase Test are 
made in all standard sizes— 
perfectly printed as you wish. 
Send for samples. 


CHASE BAG Co. 
GENERAL SALES OFFICES 


309 WEST JACKSON BLVD., CHICAGO, ILL 





complained to WFA that the plan might 
tend to freeze supplies in the Cornbelt 
states where most of the soybeans are 
grown. WEA officials doubt that the plan 
will result in any upsetting of the normal 
protein meal distribution pattern. 

Final details of. the plan have not yet 
been approved, but here is the general out- 
line: 

Soybean oil meal distributed to growers 
under the priority plan will come out of 
the 20 percent set aside each month for 
government-directed distribution. 


Growers eligible for oil meal will be is- 
sued priority certificates by local AAA com- 
mittees. The certificates will be tied to 
livestock. That is, if you have no live- 
stock, you won’t be eligible to obtain a pri- 
ority for oil meal whether you grew soy- 
beans or not. But you still can, of course, 
obtain oil meal through regular trade chan- 
nels, 

A grower’s quota will be based on his 
minimum livestock needs, or the amount 
of meal that could be processed from the 
soybeans he produced—and marketed. A 
grower-feeder will be eligible to obtain only 
a 30-day supply at one time. 

In figuring a grower’s quota, protein 
feeds obtained from other sources—cotton- 
seed, alfalfa, etc.—will be deducted from 
the total. 

It is expected that farm tenants will be 
given priority certificates based on their 
share of the soybeans grown. Also, that 
only landlords with a share in livestock 
will be eligible for “priority” oil meal. 





Payne to War Food Admin- 
istration is slowing 
Procurement up on its heavy edu- 


cational and promo- 
tional work of the past on soya food pro- 
ducts. 

Don Payne, the popular soya food ex- 
pert in WFA’s Office of Distribution, is 
moving over to that agency’s procurement 
branch. Payne is expected to coordinate 
the work of a scientific committee figur- 
ing ways of surplus food disposal. 

Betty Leaming, another soya food ex- 
pert and home economist, has left WFA. 

A WFA spokesman told The Digest that 
through the work of Payne and his staff 
and with the aid of the soya products n- 
dustry facilities have been built up to han- 
dle the demand for soya products, and that 
the main job now is to find outlets. 





Rumor Taking note of reports said 
fs to have circulated widely in 
Spiked recent months that large sup- 
plies of protein meal and feed 
grains have been shipped out of the Un t- 
ed States during the last year or so, War 
Food Administration recently issued a 
statement saying the reports were grou! ‘- 
less. 

A WFA spokesman said that total «x 
ports of protein meal have amounted to 
less than one-third of one percent of the 
amount used within the United States. |ie 
said that during the last year protein i0- 
ports have been more than seven tim 
the quantity exported. These include | ch 
scrap and meal, and vegetable _proteiis, 
most of which came from South America. 
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| SOYBEAN DISAPPEARANCE ABOVE 1943; 
SMALLER SUPPLIES INDICATED 


e DISAPPEARANCE of soybeans from the record 1943 crop 
, was 9 percent greater for the first three quarters of the 
season than during the same period a year earlier, as a re- 
sult of the urgent demand for soybeans for food and feed. 
With stocks reduced to about the same level as last year and 
with a 9 percent smaller crop indicated for 1944 supplies 
t of soybeans for 1944-45 will be less than for the present sea- 
son but larger than average. Ss 





Although disappearance of soybeans during the third 
quarter of this season was considerably less than in tne 
same quarter a year ago, disappearance for the first nine 
months of the 1943-44 season was about 9 percent larger 
7 than in the same months of the 1942-43 season. This change A 
in the seasonal disappearance was due in part to tne early { 
harvesting and marketing of the 1943 crop and the late har- ; 
vesting of the 1942 crop. Disappearance of soybeans, Apri‘ 
through June 1944, amounted to 61,435,000 bushels compared 
with 68,571,000 in the same months of 1943. Disappearance, 


) October 1943 through June 1944, was 159,8%3,0U0U busheis AS 
while in the same months of 1942-43 it was 145,76y,UU0U bush- YW} 
els. t 





Crushings of soybeans for oil and for the third quarter 
of the 1943-44 season, as reported by the Bureau of the 
census, were 36,814,000 bushels compared with 43,274,000 dur- 
ing the second quarter and 41,236,000 bushels in the third 
quarter of the 1942-43 season. Crushings. for the first nine 
months of this season totaled 110,443,000 bushels compared 
with 103,906,000 in the corresponding months of a year 


t ago, an increase of 6 percent. Consumption of soybeans for 
p flour and grits for food during the April-Sune quarter 
\ amounted to 653,000 bushels and was only a little more than 


a fourth of the 2,424,000 bushels used during the January- 

March quarter. However, consumption for the first three 

quarters of this season totaled 4,897,000 bushels compared 

with 4,464,000 bushels in the same period a year earlier, 
n an increase of nearly 10 percent. 


Stocks of soybeans in all positions July 1, 1944, amounted 
to 48,422,000 bushels compared with 47,386,000 a year earlier. 


Stocks at markets and at crushing plants were larger than aBWwWin : 
: last year while farm stocks were about 2% million bushels Se ite : 
é less. Should disappearance during the fourth quarter equal - : bs : Se ce 
I that of a year ago the carryover stocks on October 1 would : raAT Rrn S 
t be about a million bushels more than the October 1, 1943, : ‘ 
" stocks of 12,543,000 bushels. : os . a 

The quality of the 1943 inspected soybean crop is much MEAT PACKING 
better than either the 1942 or 1941 crop. Of the inspected : 
receipts of soybeans, October through July this season, 87 : : 
percent graded No. 2 or better while only 32 percent graded ; ' 


that well in the corresponding months last season. In- 


* 





spected receipts of soybeans amounted to 80,916 carlots for : ‘ 
1- the first ten months of this season compared with 71,437 for an 
) the same period last season. 


Z A 1944 soybean crop of 178,558,000 bushels was indicated FOOD : PROCESSING 
r 3 . 


August 1. ‘Ihis is about 9 percent less than the 195,762,000 : : : 
bushels produced in 1943 but is more than 2% times the ' E 
a 10-year (1933-42) average of 68,771,000 bushels. The indica- : a2 Le e * 
IS tions August 1 were that 10,853,000 acres of soybeans would : : : 
it be harvested for beans this year which is only 33,000 acres 
more than last year. The condition of the soybean crop on 
August 1 was not as good as a year ago and the indicated 
yield per acre was 16.5 bushels compared with 18.1 last year 
and 17.1 for the 10-year average. 


Based on August 1 crop prospects and a disappearance 




















¥ during the July-September quarter about the same as last 
year, the supply of soybeans for 1944-45 would be about 
it 192 million bushels compared with 208,305,000 for 1943-44 
T and 193,155,000 bushels for 1942-48. 
a2 
i- 
REPAIR BAGS 2uchly, Y 
WITH VICTORY 
( 
TEHR-GREEZE 
d FABRIC CEMENT 
i It really sticks! Ideally suited for patching, 
¥ mending or repairing clothing, tents, awnings, 
a grain bags, sacks, burlap bags, flour mill silks, 
|- canvas, leather goods and many other materials. 
A thousand uses in home, farm and shop. 
EASY TO USE — Just spread a ee 
x with a paddle or knife, press pieces y to- 
Lo gether and allow to dry. Will not peel or tear off. FORT WAYNE , INDIANA 
e WATERPROOF — Can be washed without 
¥ loosening the patches. Available in convenient- PROCESSORS OF QUALITY 
e: ly sized containers. Write for trade prices. 
VAL-A COMPANY  23%c%c200" STR: SOY PRODUCTS 
sh a CHICAGO 9, ILLINOIS | 
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To give you prompt, courteous serv- 
ice on top quality ‘Purity Brand” 
Soybean Oil Meal. 


Expeller toasted Soybean Oil Meal 
of uniform grind, golden color, and 
original nutlike soybean flavor. 


QUINCY 


SOYBEAN PRODUCTS CO. 
111 So. Front St. Quincy, II. 

















e JULY SOYBEAN INSPECTIONS. The quality of the soy- 
beans inspected in July showed some improvement over the 
preceding month, 87 percent grading No. 2 or better com- 
pared with 83 percent in June, according to inspectors’ re- 
ports to the War Food Administration. Eighty-seven per- 
cent graded No. 2 or better from October through July this 
season compared with 32 percent for the corresponding 
months last year. Only 1 percent fell in Sample grade com- 
pared with 38 percent last season. 

Receipts of soybeans were slightly smaller in July, having 
shown a steady decrease during the past five months. July 
inspections were 2,052 cars compared with 2,185 cars in 
June, 2,874 cars in May, 3,709 cars in April, and 5,066 cars in 
March. From October through July this season, inspected 
receipts totaled 80,916 cars compared with 71,437 cars for 
the same period last season. 

Inspections of soybeans in July included truck receipts 
equivalent to about 19 cars. 


e STOCKS. War Food Administration report of soybean 
stocks in commercial storage. 
1943 
August 15, bus 
August 22 
August 29 
September § 


e STANDARD SHORTENING SHIPMENTS. By members of 
Institute of Shortening Mfers., Inc. 
Week ending August 12, lbs. 7,554,881 
Week ending August 19 8,232,088 
Week ending August 26 7,960,578 
Week endine September 2... cic te ceases 9,611,290 
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e WHA ORDER—1944 CROP. War Food Order 110 (Soy- 
beans), effective August 25, specifies the conditions under 
which 1944-crop soybeans may be bought and used by pro- 
cessors, manufacturers, seed dealers, country shippers, and 
others. 

The Order is an extension of War Food Order 27, applic- 
able to the 1943 crop. Its provisions are similar to those 
contained in WFO 27, but it omits the restriction that no 
processor shall buy, receive or use soybeans except under 
contract with the Commodity Credit Corporation. Contracts 
providing for the purchase of soybeans at support prices 
have been offered to processors. 

WFO 110 prohibits any processor, manufacturer or seed 
dealer from purchasing or accepting delivery of 1944 crop 
soybeans in a quantity greater than his processing, man- 
ufacturing or sales requirements for the period ending 
October 10, 1945. This provision is for the purpose of assur- 
ing maximum production of soybean oil and oil meal during 
the 1944-45 soybean marketing season. 

The Order also contains provisions designed to prevent 
the withholding of soybeans for specuiative purposes by 
country shippers and others. It prohibits any country ship- 
per from having on hand at any time after March 31, 1945 
more 1944-crop soybeans than he has contracted to sell to 
processors, manufacturers, seed dealers, or to the CCC, plus 
the quantity of 1944-crop soybeans bought by him during the 
immediately preceding’ 30 days, or 2,000 bushels of such 
soybeans, whichever is the greater. 

The Order prohibits any person other than a processor, 
manufacturer, seed dealer or-country shipper from acquir- 
ing soybeans in excess of the quantity (1) required to fill 
orders from processors, manufacturers, and seed dealers on 
hand at the time of such purchase, (2) required to be deliv- 
ered under contracts with CCC, (3) necessary to meet his 
planting requirements, or (4) to be sold or used for human 
consumption. 

The Order prohibits any person from buying or accept- 
ing delivery of soybeans in whole or ground form for use 
as, or manufacture into, feed or fertilizer. An exception is 
that damaged soybeans acquired by insurance companies 
or underwriters’ salvage companies may be sold for feed or 
fertilizer if the soybeans are unsuitable for processing, 
manufacturing, or planting. 


© WFO 9 AMENDED. The War Food Administration has ap- 
proved an amendment to War Food Order No. 9 (formerly 
FPO-9), as previously amended on July 21, 1944, revising and 
clarifying some of the regulations governing the use of pro- 
tein meal by mixed feed manufacturers. The amendment is 
effective immediately. 

Changes from the regulations of the existing order 
include: 

1. Quota exemption of protein meals used in the manu- 
facture of range cubes is extended through the fourth quarter 
of 1944. This exemption, already in effect for the calendar 
quarter beginning July 1, 1944, and now continued for the 
quarter beginning October 1, provides that protein meals 
used in the manufacture of cubes and pellets, containing not 
less than 30 percent protein, for range feeding of cattle or 
sheep in excess of the average used for that purpose during 
the corresponding quarters of the base period years 1942 and 
1943, will not be charged against the maximum total use per- 
mitted during the year. : 

2. Urea is excluded from the feed manufacturer’s protein 
meal use limitations. Before this revision, each ton of urea 
used in the manufacture of mixed feeds after July 1, 1°44, 
was counted against the manufacturer’s maximum permitted 
protein meal use at the rate of 3 tons of protein meal per 
ton of urea used. 

3. “Custom mixed feed” is specified as meaning ny 
mixed feed which is especially mixed for a feeder, but not 
feed which is especially mixed for anyone for resale. Protein 
meal used in custom mixing is not charged against or includ- 
ed in the computation of the manufacturer’s permitted Sé¢ 
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